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PREPACE

The writing of this thesis does not represent just
the efforts of a single person but rather the cooperative
efforts of many. Numerous people within the industry have
been helpful in providing me with data in addition to that
obtained from library sources. 1In particular, I wish to
express my graditude to Mr. Don Black of Douglas Aircraft
Company, Mr. R. S. Johnson of North American Aviation, and
Mr. Ernest A. Foster of Lockheed Aircraft Corporation.

Each of these gentlemen provided me with useful infcrmation
in interviews with them. Mr. Poster was especially helpful
in providing me with both published and unpublished data
from Lockheed's files. Mr. F. A. W. Stiefler of the Air-
craft Industries Association supplied me with important
information in an interview and several telephone conversa-
tions.

Although information was requested from every United
States airframe producer on one or more occasions, not all
producerz responded. Credit is due to the personnel of the
airframe companies who went to the trouble of supplying me
with answers to questionnaires and correspondence. Mr.
Cecile Hamilton, managing editor of Flying, has supplied
copies and given permission to use in the thesis the illus-
tration "Evolution of USAF Aircraft 1307-1957" from the
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February, 1957, issue of Flying. Acknowledgment is also
made to Mr, Jefferies, the artist of this very informative
illustration.

The members of my dissertation committee, Professor
Douglass C. North, Professor James A. Crutchfield, and
Professor Dean A. Worcester, Jr., are very deserving of
apprecliation for the parts they have played in my graduate
training and for their special efforts in connection with
the dissertation. Professor Worcester, as chairman of the
committee, has been especially helpful in guiding this pro-
Ject to completion. He had the additional burden of carry-
ing on much correspondence with me because the thesis was
written off-campus. For such considerations I can only

say that I am most grateful.
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INTRODUCTION

The purpose of this study is to arrive at an explan-
ation of the economic operation of the aircraft industry,
The economic literature abounds with comprehensive accounts
of the operation of such industries as the automotive,
steel, agricultural, textile, chemical, cigarette, the vari-
ous transport industries, and many others, yet there is no
detalled industry study which 1s concerned with an explana-
tion of the economics of the aircraft manufacturing industry.
This study has been undertaken, therefore, to augment the
economic literature of industry studies as it pertains to
the aircraft industry and, more specifically, to the air-
frame industry.

The i1mportance ¢f this study lies in the signifi-
cance of the aircraft industry itself. In the first place,
as was true during World War II, the aircraft industry today
1s the largest manufacturing employer in the United States
and employs directly almost five per cent of the country's
total manufacturing manpower. Secondly, and even more sig-
nificant, the aircraft industry plays a vital role in
providing the necessary products for our national defense
and the defense of the free world. Finally, the industry
provides transport media upon which the economic system is
becoming Increasingly dependent for efficient operation.

For these reasons it is essential that the economic func-
ix



Tioning of this industry be understood in order to make sure
that it operates in the best interests of society.

The approach of the thesis has been as follows. Chap-
Ter One deals with the history of the growth of the industry.
The basic framework used throughout most of this chapter
has been to trace the historical factors which have led to
the changing demand for aircraft which in turn have led to
changing profit expectations in the industry. This is fol-
lowed by a description of how the industry has responded in
terms of changes in output and sales for each of the periods
discussed up to the present. The policy of the Federal
Government with respect to the industry admittedly has played
an extremely important part in conditioning this growth his-
torically. Although its role in relation to the industry's
growth is developed in Chapter One, public policy is treated
in greater detail in Chapter Five. An important function
of the first chapter is to provide a background for the
more detalled analysis of the succeeding chapters.

Chapter Two is devoted to explaining the principal
divisions of the market for aireraft and the nature of the
products produced. Attention 1is given to the structure of the
market with reference to the number and relative importance
of buyers of products within the principal market divisions.

The organization and technology of production of
the industry are discussed in Chapter Three. The principal
concern of the chapter is with the airframe Industry because

X



1t represents the largest segment of the industry and pro-
duces the final product. Particular attention is paid to
the extent to which concentration exists in the airframe
industry and the reasons for it. The technology of pro-
duction is discussed with reference to how it has been
conditioned by the concentration of output.

In Chapter Four the competitive practices of the
airframe industry are described. These practices are ex-
plained in terms of how they are conditioned by the indus-
try structure denoted in the two previous chapters.

The fifth chapter is concerned with government
policy pertaining to the industry. Although attention is
given to i1ts development historically, the emphasis of the
chapter 1s on recent government policy.

The final chapter summarizes the major features of
the study and draws several conclusions concerning the
observations which have been made with respect to how the

industry functions in the interests of society.
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CHAPTER I

INDUSTRIAL GROWTH, 1909-1957

Rarly Developments in the Science of Flight

Ancient and medieval experiments.--The earliest
legend of an attempt by a human to fly is dated as far back
as the third millenium B.C. when the Chinese Emperor Shun

attempted to escape from captivity in a tower by means of
two large reed hats used like parachutes.l Since then until
sustained human flight became a reality countless attempts
to fly were made by man. The science of flight was born

in comparatively recent times. Virtually nothing was de-
rived from antiquity to develop it. In fact, it appears
that no attempt was made to approach the development of
flight on a scientific basis until Roger Bacon (1214-1292)
became interested in flight.2 1In his Secrets of Art and

Nature, written about 1250 and translated in 1659, Bacon
stated:

It's possible to make Engines for flying, a man
sitting in the midst thereof, by turning onely about

1y. 7. B. Davy, Interpretive History of Flight
(London: H. M. StationaTy UggIce, 1937), p. 207.

2Perhaps i1t is fortunate that Bacon was among the
first to direct his attention to the problems of flight

since he is usually recognized as the father of the
Scientific Method.
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an instrument, which moves artificall Wings made to

?ii;hz?g Aire, much after the fashion of a Bird's
He admitted that he had never seen an instrument which could
fly but he did say he kmew the name of the man who had in-
vented one.4

Although Bacon's views were remarkable in that he

spoke of application of mechanical apparatus to propell an
aircraft, Leonardo da Vinei (1452-1519) was probably the
first actually to record some of the rational principles
on flight which resulted from his experiments and observa-
tions.” His main contributions to the subject of £light
were contained in his notebook Sul volo degli Uccelld (on
the Flight of Birds) which was written in Florence in 1505

but not made public until 1797. He observed the relation

between the center of gravity and the center of pressure in
the maintenance of equilibrium in flight in addition to

other stated principles. It was the solving of this prob-
lem of equilibrium and balance which later became the major
accomplishment of the wWrights enabling sustained flight.

Da Vincl made numerous sketches of experimental models of
aircraft manually propelied and 1like the model suggested by
Bacon but without an engine or a propeller. His experimenta-

3John Willlam Ransom Taylor, A Picture History of
Flight (New York: Pitman Publishing Corp., 1956), p. J.

4Davy, op. cit., p. 22.

SIvid., p. 12.
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tion with them was unsuccessful.6

That which appears to have
been the most important advance was the scientific method
in which da Vinei conducted his research:

He observed and studied animals who were capable of
flight, their anatomy and their movements under dif-
ferent conditions, and also the medium in which they
operate. He searched for the cause of every observed
effect, and from his deductions he wmade a statement of
basic principles--a simple statement of the law of re-
actions as applied to flight--which 1s unique in that
it 18 the first.T

In A Treatise on the Flight of Birds, Da Vinci wrote:
A bird is an instrument working in accordance with

mathematical law, which 1nstrumen§ it is within
the capacity of man to reproduce.

With this statement he removed the problem of flight from
the realm of medieval magic and the supermatural to the
plane of natural science. Now man had first to acquaint
himself with the mathematical laws which governed flight
and then he could go about constructing a device, which in
accordance with these laws, would be capable of flight. In
addition to his contributions of approach to the investiga-
tion and the principles pertaining to equilibrium of a fly-
ing body which he discovered, da Vinci also left drawings
of an aerlal propeller of practical design, a parachute,

6Chelsea Fraser, The Story of Aircraft (New York:
Thomas Y. Crowell Co., 1933), pp. 240-32.
7Davy, op. cit., p. 25.

80. L. M. Brown, The Conquest of the Air (London:
Oxford University Press, 1527), p. 1l.
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and a helicopter.9 The latter represents the first known
application of the screw (propeller), or helix, for use
in the air.1© '

First successful flight of a human.--No further major

advances were made in developing the science of flight until
Joseph and Etienne Montgolfier of Annoy, France, invented
the balloon capable of carrying humans aloft.11 on

October 15, 1783, Pilatre de Rozier made the first ascent

of a human in the lighter-than-air craft of the Montgolfiers
which used hot air from the burning of straw as a lifting

medium.12

Iater that year a French physicist Jacques
Alexander Cesar Charles and a friend made an ascent using
hydrogen gas as a 1ifting medium. The development of
lighter-than-air craft continued until the first dependent
power-driven dirigible balloon was bullt by Henri Gifford
in 1852. Still later in 1900, Ferdinand von Zeppelin bullt
the first rigid power-driven, lighter-than-air craft. But
the evolution of balloons and dirigibles had little if any
direct effect in pioneering the early development of the
airplane. Of all the early contributors to the development
of the airplane, there is only one person, Alberto Santos-

Dumont, who had any experience in lighter-than-air crart.l3

9Fraser, op. cit., p. 240.
pavy, op. cit., p. 25. 1lmaylor, op. cit., p. 10.
12Davy, op. cit., p. 40.

13R1chard Shelton Kirby et al., neering in
History (New York: McGraw-Hill Book Co.; 5356}, Pp. ¥15-16.
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There 1s apparently little evidence, if any, that those who
helped solve the problems of flight of the airplane derived
anything from the experiences of those who devéloped
balloons and dirigibles.

The first successful glider.--While advances were
being made in the development of lighter-than-air craft,
an Englishman, Sir George Cayley (1773-1857) added to the

basic principles of aeronautics. He built the first suc-
cessful glider, a biplane on which were positioned rigid
wings and a tail similar to that of the modern aircraft.

He used cambered wings, as da Vinci had rreviously, thereby
employing the principle of the air foil.

The first flight of an airplane.--Cayley's discov-
eries were utilized later by two of his countrymen, William
Samuel Henson (1805-1888) and John Stringfellow (1799-
1883). Henson and Stringfellow built the Aerial Stream
Carriage which was the first engine-driven aireraft con-
structed..l4 It was a monoplane, with the fuselage below the

wing, a tail, nose-wheel undercarriage, and two pusher
propellers. Henson's and Stringfellow's plane never flew,
but after Henson abandoned further work on its improvement
Stringfellow carried on alone until he finally designed a
steam engine which was light and yet powerful enough to
11t the airplane. He incorporated the engire in a ten
foot model airframe which in 1848 became the first heavier-

Mreylor, op. eit., p. 17.
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than-air powered airplane to r1y.l5 e airplane flew oniy
a distance of forty feet on its first flight inside a fac-
tory bullding. Iater it flew 120 feet outside. Because
Stringfellow could get no one to finaence him in developing
a2 full sized machine capable of carrying a man, he was
forced to abanmdon his efforts in advancing the science of
flight.

First human flight in a power-driven airplane.--
Stringfellow's success was followed by numerocus claimants
for the title of first to fly in a power-driven airplane.
The Russians claim that a Mr. Mozhaigky flew successfully
in 1882 in a large monoplane with three steam-driven
propellers.l6 In France, Clement Adler (1841-1925) 1eft
the ground in a power-driven airplane on the 9th of October
in 1890 for about fifty yards. In England Sir Hiram Maxim
(1840-1916) made a brief flight in 1894 1n a huge three
and one-half ton airplane powered by two 180 horsepower
engines. These attempts demonstrated that human flight wes
possible in power-driven airplanes--their common shortcom-

ing was that they were uncontrolled. The problem of con-

trolling flight remained for the glider-makers to sclve.
First man-carrying glider.--The German Otto

Lillenthal (1848-1896) was apparently the first builder of

Lmia., p. 12.

10101d., p. 21. outside Russia this claim has not
been recognized.
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a successful glider. Between 1886 and 1896 he made more
than two thousand successful glider flights travelling dis-
tances up to a quarter of a mile at heights up tc seventy-
five feet.17 He published the findings of his experiments
in his Problems of Flying and Practical Experiments in
Soaring. His experiments proved the superiority of curved
wing surfaces in flying, a concept previocusly deduced by
da Vinci and tested by Cayley.

Percy Pilcher (1866-1899) in England and Octave
Chanute (1832-1910) in the United States were among those
who carried on glider experimentation where Iilienthal had
left off. Pilcher made the same fatal mistake as had
Lilienthal before him--that of relying on balancing and con-
trolling the flight of his glider by the shifting of body
weight. Chanute carried on countless experiments directed
toward improving the control of the glider and to correct
for loss of balamce by adjustment of the glider itseir
rather than that of maintaeining balance by shifting the
welght of the body, or center of gravity, to coincide with
the altering center of pressure as Iilienthal and Pilcher

had relied on before him. This somewhat greater degree of
stabllity inherent in the machine 1tself he achieved by
maling the wing surfaces adjustable so that the center of
pressure would be restored.18 In 1894 Chanute!s book

Tmi4., pp. 20-21.
laBrown, op. c¢it., p. 72.
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Progress in Flying Machines was published. 1In it was the

most comprehensive survey of practically all the experiments
and ideas which had developed in commection with mechanical
flight. This proved to be a valuable record for those en-
gaged in future experimentation.

While Chanute was conducting his experiments,
Professor Samuel Plerpont Langley (1834-1906) of the Smith-
sonian Institution also was directing his attention to ex-
perimenting in aerodynamics. Iangley designed and built a
man~carrying, engine-powered airplane which some years
after his death was demonstrated to be perfectly capable of
flight. His investigations of air resistance to the plane
and the various properties of the plane were so thorough
that he was able to express the results in definite mathe-
matical terms. In 1896 langley constructed and tested two
model "aerodromes," as he referred to airplanes, one of
which was so successful that it flew a distance of 4,200
feet at a speed of about twenty-five miles per hour.lg Al-
though this was a pilotless airplane, it was by far the
most successful experiment conducted with power-driven
aireraft up to that time. Langley encountered very un-
fortunate difficulties in flying subsequent man-carrying
models, not because the aircraft were incapable of flight
but because the launching devices which he employed in

9pavy, op. eit., p. 11l.



9
each instance damaged the aircraft before 1t was airborme.Z°
The Wright Brothers.--Of all the contributions to
the science of flight that of Wilbur and Orville Wright was

the greavest. It was they who developed aircraft which were
power-driven and capable of being mechanically controlled
in flight by their operator. The Wrights had solved the
problems of equilibrium and balance in flight which previ-

tained human flight. The technological achievement of the
Wrights is so momumental it 1s interesting to note how
they realized their success.

The Wrighta' interest in flight was first aroused in
1871; Wilbur was then eleven and Qrville seven years old,
when their father gave them a toy flying machine, powered
by a twisted rubber band, which was designed by the French-

21 Their schooling did not help much to

man Alphonse Penaud.
advance their knowledge because neither completed high
school. Their mother's side of the family had an engineering
background which may perhaps have contributed to their
scientific talent. Their father, a Bishop in the United
Brethren Church, is said to have been enccuraging of what-
ever intellectual pursuits they Qought to undertake.

From 1893 the Wrights were in the bicycle business

2%rown, op. cit., p. 85.
2lorville Wright, How We Invented the Alrplane
ed. by Fred C. Kelly (New Y3FE?"BEFIHW&QEEFTEi%EI§B3§,

p.
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and it was from this that they evidently derived the capital
with which they financed their aeronautical experiments.
In their spare time they read books on ormithology in order
that they might better understand how birds could fly. In
1896 they read a brief account of the death of Lilienthal
and of his accomplishments in gliding. It is said that it
was he who inspired the Wrights the most.22 1n 1899 the
Wrights sent to the Smithsonian Institute for: Problems
of Fiying and Practical Experiments in Soaring by Lilienthal;
Story of Experiments in Mechanical Flight by langley; Empire
of the Alir by Moulllard; Progress in Flying Machines by
Chanute; Experiments in Aerodynamics; and the Aeronautical
Annuals of 1895, 1896, and 1897. From their readings the
Wrights were quick to assess that which had been ac-
complished and that which remained to be done before a

manned power-driven airplane could be successfully operated.
Wrote Wilbur:

The difficulties which obstruct the pathway to success
in flying-machine construction are of three general
classes; (1) those which relate to the construction
of sustaining wings; (2) those which relate to the
generation and application of the power required to
drive the machine through the air; (3) those relating
to the balancing and sggering of the machine after it
is actually in flight.

He observed that the first two of these difficulties had
been overcome essentially but the third remained:

221p14., p. T.

23Brown, op. cit., p. 92.
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. . . when this one feature has been worked out, the
ag;eor flying-machines will have arrived, for all
other difficulties are of minor importance.24
Their practical experiments with gliders began in 1900 at
Kill Devil Sand hills, near Kitty Hawk in North Carolina,
where steady winds were favorable for gliding. Chanute en-
couraged and advised them during their work and became a
close friend. These first experiments met with little suc-
cess until it was finally deduced that calculations of
previous experimenters, notably Cayley, ILilienthal and
Iangley, on which they had relied, were often inaccurate
and could not be depended upon to Yield desired results. As
Wilbur said:
Having set out with absolute faith in the existing
sclentific data, we were finally driven to doubt one
after another, till finally, after two years of ex-
periments we cast 1t all aside and decided to rely
entirely on our own investigations. Truth and error
were everywhere so intimately mixed as to be indis-
tinguishable.25
To secure the accurate aerodynamic data which they needed,
in 1901 they constructed a wind tumnel in which they con-
ducted numerous tests with over two hundred types of winged
surfaces, during which they carefully and methodically
recorded each result.?® With the more accurate data the
Wrights were able to bulld and test the first successful
glider capable of being mechanicalily controlled and bal-

anced. The innovations enabling this truly great

2414, 25Ib1d., p. 96.

201p1d., and Kirby et al., op. cit., p. 116.
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accomplishment were the adjustable rudder and the warping
of the wings. In effect, the Wrights had invented the ad-
Justable rudder and had discovered the aileron principle.27
That which remained was to supply their flying machine with
motor power.

Progress was belng made in engine development over
that of the steam engine along the lines of reducing the
weight per horsepower, which was an important consideration
for powered flight. The invention of the four-stroke-
cycle internal combustion engine in 1876 by Nikolaus Otto

was an important advance.28

It should be recalled, how-
ever, that Stringfellow, Ader, Maxim, langley, and others
had achleved power-driven flight even with less efficient
and more cumbersane steam engines. Subsequent improvements
on the internal combustion engine by Gottlieb Daimler in
1883 succeeded 1in raising its revolutions per minute to the
point where its application to the automobile was prac-
ticable.29 But even Daimler's engine was far too heavy to
be applied to aircraft. The belief of the need for a
lighter and more powerful engine forced lLangley to sponsor

the development of such an engine. He did this after

2Twright, op. cit., p. 23.
28xirby et al., op. eit., p. 415.

29"Internal Combustion Engines," Encyclopedia
Americana, XV (1956 ed.), 225.
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unsuccessful attempts to get the engine developed by an
engineering rirm.3° Iangley's able assistant, Charles
Manly, succeeded in this assigned task by evolving a five
cylinder, water cooled, radlial engine which developed 52
horsepower and weighed 207 pounds--which meant it weighed
approximately four pounds per horsepower.31 This was
truly an amazing achievement.

The Wrights approached the problem of obtaining
motor power for thelr flying machine with the same zeal as
they had that of achleving equilibrium in flight but with a
bellef that the major tasks already had been accomplished.32
With unfavorable responses from automotive manufacturers,33
the Wrights faced the same task of engine development as
Iangley. Within one year, with the aid of their assistant
Charlie Taylor, they succeeded in designing and constructing
a four cylinder engine which weighed 170 pounds and produced
twelve horsepower,34 or a weight cf approximately 14
pounds per horsepower. Even for a trained and experienced
engineer Manly's feat was notable; but for unschooled and

30Archibald Black The Story of Fl Egg (New York:

3lciayton Knight ‘Ihe Story of Flight (New York:
grosset and Dunlop, 1954), p. 34.

323roun, op. cit., p. 92.

33Nationa1 Aviation Education Council, "December
17--A Day to Remember," Skylights, 4 (December, 1957),
2.

34 1.
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inexperienced engineers, as were the Wrights, their ac-
complishment, even though their engine was inferior to
Manliy's, should be considered almost on a par with their
achievement of securing controlled equilibrium in flight.
They even built their own propellers, which had an esti-
mated efficiency of 66 per cent.3® (n their first plane
were two propellers running in opposite directions to
equalize the effects of torque. It was this engine which
they fitted to a new biplane flying machine built similar
to their successful glider of 1902. Wilbur Wright stated
concerning the first of their four flights on the 17th of
December in 1903 at Kill Devil Sand Hill:

. « . the first in the history of the world in which

a machine carrying a man had raised itself into the

air by its own power in free flight, had sailed

forward on a level course without reduction of speed,

and had finally landed without being wrecked.36
This flight covered a distance of only 100 feet and lasted
only 12 seconds. The duration and distance increased with
successive attempts that day until the fourth flight
covered 852 feet and lasted 59 seconds.

The Wrights had overcome the major obstacles of
mechanical flight. That which remained was to improve upon
the aerodynamic and structural characteristics of their
machine. "The history of the airplane is essentially the

history of the engineering solutions of the twin problems

3SWright, op. cit., p. 52.
36Brown, cp. ¢it., p. 101.



15
of motive power and of aerodynamics."37 Even the great cap-
tains of the aircraft industry acknowledge that their con-
tributions have been conservative relative to that of the
Wrights. When Donald Douglas received the Collier Trophy
for the development of the DC-2 he observed:
There is nothing revolutionary in the airplane busi-
ness. It is Just a matter of development. Wwhat we
got today 1s the Wright brothers' airplane developed
and refined. But ghe basic principles are just what
they always were.3
This view had not changed fourteen years later when John K.
Northrop noted:
The coming age of aviation has been dependent on two
basic concepts. The first of these is the understand-
ing and improvement of the aerodynamic and structural
characteristics of the airplane itself; the second
is the development of an engine having sufficient
power for a tolerable weight to propell the airplane.
. . . the essence of aeronautical history has con-
sisted solely in improvement in these two basic ele-
ments which were succeggrully combined in the Wright
brothers! experiments.

Although 1t 1s generally conceded that Lilienthal,
Chanute, and langley laid the foundation for the success
of the Wrights, their success culminated several centuries
of experimentation by literally hundreds of experimenters.
The motivations, as well as the methods of research and

experimentation, of those who made sustained human £light

3Tkirby et al., op. eit., p. 415.

38 rank Cunningham, Sky Master, the Story of
Donald Douglas (Philadelphia: rrance and Co., ), P.

abs.

3970hn K. Northrop, Aviation Hist 1903 to 1960
(Washington: U.S. Library of Congress, 13555, p. 7.
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possible, were 1n every sense sclentific with apparently
little thought to economic gain. But now that the airplane
was a realify and its commerclal possibilities became evi-
dent, the aircraft manufacturing industry could be de-
veloped.

The Birth of the Industry to 1914

Once the airplane was invented, there was wide-
spread speculation that aircraft manufacturing would be a
very profitable business. Even the Wright brothers, who
previously were concerned with proving that flight was a
possibility,uo
the industry. 1In reply to a request of the Ordnance Board
of the United States War Department, on May 31, 1907, the
Wrights submitted a formal proposal offering one of their

were motivated by the profit prospects in

flying machines. Their requested price was $100,000.41
Considering that the aireraft they proposed was not sub-
stantially different from their 1903 model in terms of con-
struction cost and that the cash outlay for building the
1903 model was less than $1,000 (including their railrocad
fare from Dayton, Chlo, to Kitty Hawk, North Carolina, and

%00rville Wright 1s quoted as having said: "At
the time we first flew our power plane we were not think-
ing of any practical uses at all. We just wanted to show
that it was possible to fly." (wright, op. eit., p. 78.)

%1mme specifications were that the machine was
capable of carryin% two men, 200 kilometers at not less
than 50 k.p.h. Eaton Manufacturing Company, A Chronicle

of the Aviation Indus 190%-1947 (Cleveland: Faton
¥amifacturing Co., o), p. 8.
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back),42 this proposed price allowed for a considerable mar-
gin of profit. The War Department did not accept their pro-
posal but later that year the United States Army Signal
Corps advertised for competitive bids on an airplane. The
Wrights were among the three parties who submitted bids.
Their bid was successful and on February 10, 1908, they
signed a formal contract with the Signal Corps for the sale
of an aireraft for $25,000.%3 In 1908 they realized even
greater returns when they sold patents to a French company
for $1oo,ooo.‘““
in 1909 and an English one in 1913.

Although the Wrights applied for a patent on their
f1ying machine early in 1903,5 enough variations in the
structure of an airplane were believed possible so as not
to discourage others from entering the industry. The

They went on to organize a German company

Curtiss Motor Vehicle Company was formed in Hammondsport,
New York, in November, 1907, to manufacture airplanes as

%2114, p. 7.

43Ib1d., p. 8. It is interesting to observe that
when the Wrighte were placed in a competitive situation,
their asking price declined by 75 per cent. The Army also
signed contracts with the other two bidders, A. M. Herring
and J. F. Scott. Fred Hamlin and Eleanor Thayer Miller
(eds.), The Aireraft Year Book, 1955 (Washington: The
Lincoln Press, 1950), p. 350.

4“Elsbeth E. Freudenthal, The Aviation Business
(New York: The Vanguard Press, 1900), p. 20.

45mey applied for a patent on March 23, 1903, and
were 1issued it on May 22, 1906. Hamlin and Miller, op.

cit., pp. 385-86.
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k6 The Wright Company was not

well as other motor vehicles.
founded formally until November of 1909 with the factory
located in Dayton, Chio. The Glenn L. Martin Company was
organized about the same time in Santa Ana, Califcrnia.t!
Actually, Glenn H. Curtiss is credited with having built
and sold the first "commercial" airplane in the United
States.48 Although these three companies stand ocut in
early alrcraft manufacturing, their prominence could not
obscure the tremendous profit-response in the rezt of the
industry. 1In the year that the wrights sold their first
airplane to the Army, it has been observed that more than
seventy-five individuals and firms were experimenting in
and constructing airplanes.d By 1911, and in that year
alone, it was estimated that more than 750 airplanes were
built by private individuals, and no less than 66 companies
organized to manufacture airplanes.’® In 1912, forty-four
more new alrcraft manufacturing concerns were organized and
in 1813 at least twenty-nine more.51 Despite improvements
in airecraft performance,52 and the increased popularity of

46Eaton, op. c¢it., p. 8.

47These three organizations, or at least vestiges
of them, are among the few to survive to the present day
among those organized during the first decade of the
industry.

%8maton, loc. cit. 14, p. 9.
Omi4., p. 13. 5l1mp1d., pp. 14-15.

520n December 28, 1913, G. Legagneux established a
new record when he ascended to an altitude of 20,250 feet.
That same year M. Prevost broke the speed record by travelling
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of flying, the expectations of the early manufacturers were
not Jjustified. Few aircraft were sold for either commercial
or military purposes. ILawsults over the infringement of
patent rights between the Wright brothers and other manu-
facturers, notably the Herring-Curtiss Company and Glenn H.
Curtiss,53 made producers generally apprehensive lest product
development would become a 1iability to them. The patent
lawsults were in most cases settled by 1914. The customers
of the industry prior to 1914 were "limited to a few exhi-
bition pilots and sportsmen, with an occasional small order
from the Army and N’a.v:,'."sl+ But with impending war in Europe,
small orders for American aircraft and aircraft engines
were beginning to be received as early as 1912 from Russia,
Roumania, Japan, and even Mexico.”? In 1913 the United
States exported 29 aircraft having a value of $81,750. The
value of all aeronautical exports of that year was $107,552,
which included the value of the aircraft as well as separate
engines and other aircraft parts. The following year, 1914,
thirty-four aircraft were exported having a value of
$188,924 and the total value of all aeronautical exports

129 miles per hour. A. Fournier broke the endurance record
when on September 1, 1911, he remained aloft for over 11
hours. Freudenthal, op. cit., p. 12,

>31b1d., pp. 14-15.

54waard Mingos, Birth of an Industry (New York:
W. B. Conkey Co., 1930), p. I10.

55Eaton, op. e¢it., p. 14, and Freudenthal, op.
cit., p. 20.
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of that year was $226,149.56 Aircraft exports in these
years represented 68 percent of the aireraft =old for there
were in total only 43 aircraft sold in 1913 and 49 in
1914.°7 The demand for aircraft for commercial aviation
had not yet developed, and the Government's demand for air-
craft was growing slowly with the increasing recognition
of the potential of a military air arm.>S

World War I, 191i4-1918

The aircraft industry experienced a period of tre-
mendous growth during World War I. Table 1 shows that prior
to 1917 the increase in demand was principally for exports,
from 34 airecraft sold in 1914 to 269 in 1916. In 1917 and
1918, when the United States was actively in the war, by
far the greatest percentage of sales was to the United
States Govermment and exports were relatively a much less
important component of total demand, although the number
and value of all aeronautical exports, incliuding engines
and other aircraft parts, rose significantly from $226,149
in 1914 to $9,084,097 in 19i8.

®Data for the years 1913 and 1914 were obtained
from the Civil Aeronautics Administration, CAA Statistieal
Handbook of Civil Aviation, 1957 (Washington: Government
Printing Oftice, 1957), p. 65.

>TBen S. Iee (ed.), Aviation Facts and Figures. 1
(Washington: American AviatIon PubXIcations, 1956;, p. O.

58Prior to 1914, the Govermment had purchased only
42 aircraft. From 1909 to 1914 total eash appropriations

for mili aviation were approximately $290,000. Ibid.,
pp. 8 and 28.
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TABLE 1

UNITED STATES AIRCRAFT PRODUCTION AND EXPORTS,
1914-1918

=mw O
rcen Value of Value of All

Adrcraft Aircraft Exports
Year Produced Exported of Pro— Aircraft Aeronautical

Guetion Exports Exports

1914 49 34 69 $ 188,924 $ 226,149
1915 178 152 85 958,019 1,541,446
1916 411 269 65 2,158,345 1,002,005
191 2,148 135 6 1,001,542 » 135,445
191 14,020 20 .1 216,120 9,084,097

Source: CAA Statistical Handbook of Civil Aviation, 1957.

After the war got underway in Europe, the Allies
appealed to the United States for 25,000 airplanes.’® At
the time the United States had an estimated capacity to pro-
duce only 2,500 airplanes. Even by 1917 the United States
had only an estimated capacity to produce 7,200 airplanes
per gear. At this time only five companies had ever pro-
duced more than ten airplanop,so and the largest company,

PMingos, op. cit., p. 15. The Allles wanted the
United States to produce parts of aircraft of their own de-

sign and ship the parts to them, which they would assemble.
The apparent reasoning behind this was that the aircrafrt
manufacturers in France and Great Britain did not want to
see the American aircraft industry developed to the extent
that it would become a significant post-war competitor. The
Americans chose, however, to produce airplanes designed in
the United States and to assemble them before shipping, al-
though they did produce airplanes of foreign design too,

the most notable of which was the DeHavillang, and did ship
aircraft parts. (Ibid., p. 32.)

60y4111am Glenn Cunningham, The Aircraft Industry.
A Study in Industrial Location (Los Angeles: Lorrin L.
son, > D, 37.
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Curtiss Aeroplane and Motor Corporation, could produce at

capacity an estimated 1,500 aircraft per year.61

Cbviously,
the United States was not in a position to meet Allied de-
mands for some time to come and it never did once it began
allocating its productive resources to produce aireraft for
its own military needs after it had entered the uar.62

When the United States entered the war on April 6,
1917; 1t had less than 300 military aircraft.®3 fThis mmber
seems insignificant when compared to that of 40,000 airplanes
which the Joint Army and Navy Technical Board recommended
that the United States produce by July 1, 1918.64 Appro-
priations for military aviation increased from $1,800,000
in 1916 to $22,500,000 in 1917, the year the United States
entered the war. But expansion necessitated an agreement
among manufacturers before it could take place. The Wright
Company and Curtiss Aeroplane and Motor Company held the .
important patents in the industry. If aircraft of proven
design were to be produced on a large scale, then some type
of arrangement had to be made with the basie patent holders.

To provide for this, the Mznufacturers Aircraft Association

®lpreudenthal, op. eit., p. 37.

6211 fact, during the war, the Unlted States spent
$1,139,0036000 on foreign planes and parts. Mingos, op.
cit.’ p. ®

63Fred Hamlin and Eleanor Thayer Miller (eds.), The
Aircraft Yearbook, 1956 (Washington: The Lincoln Press,

1957}, p. 398.

640. W. Mixter and H. H. Emmons, United States
Aircraft Production Pacts (Washington: G(overnment PFIn%§ng
Offlice, s P. (.




a3

was organized on February 15, 1917.65 Its main purpose was
to issue licenses to any member, and any builder could be-
come a member. The license gave the member the right to
bulld aircraft of someone else's design who was also an As-
soclation member.66

With the patent problem largely out of the way as
a factor obstructing expansion of output, the Army and Navy
allocated their orders among the more responsible aircraft
firms. The largest producers of airplanes during the war
were the Curtiss Aeroplane and Motor Company, the Dayton
Wright Airplane Company,®7 Standard Atreraft Corporation,
and the Fisher Body Company.68 To get mass production, the
techniques of which were previously unknown to the industry,

subcontracting was done with the automotive industry.®® 1In

65H1ngos, op. eit., pp. 17-18.

66The principal patent holders, the wright and
Curtiss companies, were members of the Association. At the
outset, the patent holders received $200 for each plane pro-
duced of their design by a licensee, but the licensee in-
cluded this $200 in the price charged the Government. Public
indignation over the agreement led to a new agreement between
the Manufacturers Aircraft Association and the Govermment
which cut the patent royalties in half. (Ibid., pp. 39-40.)

STorville Uright sold out his interests in the Wright
Company in 1915 and it was this company which later became
merged with the Glenn L. Martin Company to become the Wright-
Martin Alrcraft Corporation. 1In 1917 he joined a group of
Dayton businessmen and with them organized the Deyton Wright
Airplane Company which was formed to build Liberty Motors
and the American version of the DeHavilland Airplane.

68W1lliam Glenn Cumningham, op. cit., p. 37; and
Eaton, op. cit., p. 118.

%S John S. Day, Subcontracting Policy in the Airframe
Industry (Boston: DivisIon of Research, Hﬁgvard Busliness

001, 1956): p. 17.
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fact, of the 300 plants in the industry at the conclusion
of the war, most of them held subcontracts for engines or
parts, much of which the aircraft fimms assembled.7o

Profits in the industry were excessive. The lack of
experience in dealings with the industry and important
govermment officials71 who had c¢lose personal connections
with the lndustry were factors which resulted in extremely
high corporate profits. For example, the Dayton Wright Com-
pany, which was the second largest producer of aircraft dur-
ing the war, was granted a contract to produce DeHavilland
airplanes on a cost-plus basis with a maximm profit of
12 1/2 percent. Because of Government inexperience in these
matters or deceit on the part of participating Government
officials, or both, the estimated coat per aircraft was set
at $7,000, which would allow for $875 profit per plane. As
was later discovered, the actual cost of production was
$4,400, and, according to the contract, the company was en-
titled to 25 percent of such savings, which in this case was
$650. Total profit per aircraft was therefore around $1,525

TOsuch companies as Fisher Body (later a part of
General Motors), Packard, Ford, and Lincoln were big pro-
ducers for the industry. (Freudenthal, op. cit., p. 50.)

711n & post-war investigation of the aircraft in-
dustry by Charles Evans Hughes, it was asserted by Hughes
that Colonel Edward A. Deeds took unfair advantages of his
key position in aircraft procurement and gave to his friends
orders which were of a nature that would virtually guarantee
them huge profits. Charles Evans Hughes, Report of Aircraft
Inquiry, U.S. Justice Department, 1918, p. 29.
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instead of $875.72 Other examples of fantastic earnings in
aireraft production are evident in the automotive industry.
Over and above costs it was estimated that Pisher Body would
realize $5,500,000; Packard would profit by $8,000,000 on
a $5,500,000 investment; Lincoln would net $18,800,000; and
Ford would make a profit of $5,375,000 on the production of
5,000 ensines.73 The investigations of the post-war period
in effect censured the industry for its lack of responsibility
in wartime,

At the time of the Armistice, November 11, 1918, the
United States was producing aircraft at the rate of 21,000
planes per year and employment in the industry had risen
from 5,000 at the outset of the war to 175,000.7% Between
April, 1917, and November, 1918, 13,894 airplanes were de-
livered to the Govermment on contract at a total cost of
$113,721,043.39.7 The aircraft industry 1tself, exclusive
of other wartime producers of aircraft such as the automotive
industry, produced an output of 9,742 of these airplanes,
and 14,765 of the 41,953 aircraft engines. The total expendi-
ture on all airecraft components was approximately $350,000,000,
of which $244,838,162.30, or approximately 70 percent of the
total expenditure was for engines.76 A8 can be seen from

72Freudentha1, op. cit., p. 45.

73Hughes, op. eit., p. 137.
T raton, op. eit., p. 20. T5mp14d.

76l1ngos, op. cit., pp. 46-47, and Eai:cm,“:ggr.J cét.,

pP. 20. Whether mi aviation and the aireraf Ty
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the data, the actual airerafst industry produced approximately
70 percent of the aireraft while it produced only about 34
percent of the aircraft engines.

The Post-War Period, 1918-1926

within three days after the Armigtice was signed
more than $100,000,000 of aireraft contracts were cancelled. /!
Within three months the industry had contracted to 10 per-
cent of 1ts wartime strength.’® The few aircraft compantes
which survived of the twenty-four which existed at the time
of the Armistice liquidated surplus plants and cancelled
subcontracts; the latter actions forced the automotive
industry completely out of the aircraft business.!J Annual

of the United States made enough of a contribution to the
winning of the war to Justify their expense is & subJect of
some controversy. Preudenthai's position is that Govermment
war expenditures for military aviation of $1,068,637,739 was
not Justified when the end product of 196 airplanes at the
front at the time of the Armistice is considered. (Freuden-

thal, op. cit., pp. 58-59.) He also points to various state-
ments ggEEEEIig to the inferiority of American produced air-

been charged, and that after it is considered what the
Govermment regained through post-war liquidation and sale of
surplus supplies, the net cost of wartime aviation was less
than $400,000,000. (Mingos, op. eit., p. 44,) Although the
evidence makes it appear dubious our aviation contributed
much toward winning the war, there can be 1little doubt that

it would have been a potent factor if the war had been pro-
longed when it is considered that the United States was pro-
ducing at an annual rate in excess of 21,000 airplanes when
the war was terminated.

TTmia., p. 47. Topey, op. eit., p. 17.

793bnry Ford got back into the business later on and
built about 200 transports between 1926 and 1933. He stopped
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production shrank from 14,020 aircraft in 1918, to 780 in
1919, and to an all time post-war low of 263 in 1922.80 with
the drastic cutback in military demand the existing firms
were struggling to survive. In the East were the Wright,
Curtiss, Leoening, Vought, Thomas-Morse, and a few other
small firms. In the mid-wWest were Glenn L. Martin, Dayton
Wright, and several much smaller firms. On the West Coast
were Boelng, Douglas, and several others of lesser importance.
Douglas had started his organization during the slump in
1920. Controversy between the Army and Navy over the air-
plane versus the battleship produced nc firm policy for de-
velopment of military aviation,®! leaving a diminished
market for the aircraft industry in the years immediately
following the war.82 Whatever civilian demand existed for
aircraft was largely provided for by the disposal of surplus
military aircraft.

Flying was kept alive by the establishment of various
speed and distance records set by Army and Navy pilots and

making them after one of his favorite young men died in a
crash. It is estimated that Pord lost $2,500,000 on his

plan§4m§nufacturing enterprise. (Frank Cunningham, op. cit.,
pP. 214.

BOCivil Aeronautics Administration, op. eit., p. 58.

81M1ngos, op. eit., p. 66.

82As evidence of the difficulties the industry was
experiencing, Boeing had switched to producing furniture in
the short run in order to stay in business. Curtiss, the
nation's largest producer, almost went t in 1920.
(Prank Cunningham, op. c¢it., pp. 101 and 110.
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ex-service pilots who either flew at their fixed bases or
travelled over the country giving exhibitions, performing
aerial stunts, and giving passenger rides. The frequent ac-
cldents were largely attributable to lack of certification
requirements for both aircraft and pilots.

The impact of the "barnstommers" and the record-
breakers of the early 1920's was evidently not a significant
factor in creating a greater demand for aircraft. Despite
the urging of the American Aviation Mission,83 the National
Advisory Committee for Aeronautics, General William Mitchell,
and others, little was done by the Govermment prior to 1926
to help sustain th2 industry. Commercial aviation was slow
to develop. There were very few adequate airports and land-
ing facilitles, no weather facilities, and no air laws.

The Aeronautical Chamber of Commerce, an organization of

manufacturers, operators, dealers, and distributors, was

83In 1919, the Govermment appointed the American
Aviation Mission for the purpose of visiting Europe to
study military and commercial aviation to see what use
could be made of aviation persomnel trained and facilities
acquired during the war on which the Govermment had spent
80 much., One of the Committee's recommendations was that
the Govermment should either pay private enterprise for
flying mail or operate mail lines itself until they became
commercially feaslble. It was calculated that this would
provide a small market for the aircraft industry to assist
in helping it survive, In line with the recommendations,
in May, 1918, the War Department opened the first air mail
route between New York and washington. Although the im-
mediate impact was insignificant in creating a demand for
aircraft, it represented a step in this direction. (Mingos,

op. cit., p. 54,
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organized in 1922 to promote commercial aviation. The clamor-
ing of these groups and of General Mitchell, who ultimately
was courtsmertialed as an outgrowth of his insistence in
presenting the case for air bower, moved President Coolidge
to appoint Dwight W. Morrow to investigate our air power
needs. It was the findings of the officially-sanctioned
Morrow Board which led to the passage of several acts which
were to assist the industry greatly. .

The first of these acts was the Kelly B111 or Air
Mail Act.84 This legislation removed the United States
Government from the operation of air mai}l lines, which it
had run since 1918, and turned this task over to private
operators. By 1927 the Government's air mail transport was
handled by private contract operators.

This act was followed by the passage of the Alr
Commerce Act of May, 1926, which was by far the biggest step
taken towards the development of general aviation thus far.
The act charged the Secretary of Commerce with the respon-
8ibility of fostering air commerce through the eétablishment
of airports, civil airways, navigational aids, and gave hinm
authorization to provide for registration and certification
of aireraft and fiying personnel to insure safe operation of
aircraft.85

84This and other legislative acts referred to below
are discussed in greater detail in Chapter Five.

85President's Alr Policy Commission, Survival in the
Alr %ge (Washington: Govermment Printing orfice, I948Y, Pp.
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The industry was given further assurance of an in-
creased demand for its products with the passage of the Navy
Five-Year Program in June of 1926, and the Army Five-Year
Program in July of the same year. The Army was to build up
to 1,600 modern aireraft in the next five years, and was to
maintain a force of this many planes thereafter. The Navy
was to build up to 1,000 up-to-date aircraft in the same
period and was to maintain this strength.

Pigure 1 depicts the fantastic contraction of out-
put following the war, the doldrums in the industry through-
out much of the period, and the division of the market
during the period 1918-1926. The export market remained
small throughout the period. Following the passage of the
Alr Mail Act in 1925, total output increased while output of
civil aircraft increased from 16 percent of total output in
1924 to 43 percent in 1925. In 1926, the year of the passage
of the Air Commerce Act and the passage of the five-year
programs of the Army and the Navy, not only did total produc-
Clon reach & peacetime peak, but also for the first time in
history the output of civil aircraft exceeded that of
military aircraft. Even though military output had in-
creased over the previous year, the output of civil aircraft
had increased proportionately more to 55 percgnt of the
total output. Federal expenditures for aircraft had in-
creased from $6,000,000 in 1922 to $12,000,000 in 1926, and
since 1926 they have never been less than this amount.86

86Lee: Aviation Facts and Pigures, 1957, p. 24.
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FIGURE 1

U.S. AIRCRAFT PRODUCTION, 1918-1926
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Source: CAA Statistical Handbook of Civil Aviation, 1957.
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The "Lindbergh Boom" and the
Great Depression

The year 1927 was a year of history-making flights.
Charles A. Lindbergh flew solo non-stop from New York to
Parls, France. Iieutenants lester J. Maitland and Albert F.
Hagenberger of the Army Alr Corps successfully crossed the
Pacific between San Prancisco and H’onolulu.87 €Clarence D.
Chamberlin flew non-stop to Germany, and new altitude and
endurance records were established by others.88 Almost
overnight flying had increased significantly in popularity
as a consequence of these feats. This, coupled with the
Government support provided for in the legislation of 1925
and 1926, led to a notable expansion in the aircraft manu-
facturing industry. Output increased from 1,186 airecraft in
1926 to 1,995 in 1927 and reached a peak for the period of
6,193 units in 1929. The increase in production was prin-
cipally in civil aircraft, from 652 units in 1926 to a high
of 5,516 units in 1929.99 The value of aircraft sales had
risen from $21,162,000 in 1927 to $71,153,000 in 1929.%°
Although exports increased somewhat, the increase in produc-
tion and domestlic sales of civil aireraft was the outstand-

ing development of the early part of the pertod.

87Freudentha1, op. e¢it., p. 90.
88Hamlin and Miller, op. cit., p. 394.
8901vil Aercnautics Administration, op. eit., p. 58.

9°Lee, Aviation Facts and Figures., 1957, p. 12.
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The expansion of existing firms and the entry cf new
firms gave the industry an estimated capacity of between
15,000 and 20,000 planes per year by 1929.91 Table 2 1ists
107 of the most important aircraft firms, their locations,
and founding dates, when available, which were producing
alreraft by 1930. It is interesting to note that of the 88
having imown or approximate founding dates, 66 were organized
to produce aircraft during the period 1925 to 1929. But
the fact that only 6,193 airceraft were produced and only
about one half of this output was goldv demonstrates that
capacity was excessive in terms of current demand. Never-
theless, there were an estimated 296 companies manufacturing
planes in the period 1927-1934.92

The prospects of increased profits in aircraft
manufacturing which led to the expansion by existing firms
and the entry of new firms also led to integration and con-
centration in the industry. Although the interests of the
major organizations in the aviation industry were very
intertwined, it appears that five more-or-less definite in-
terest groups existed, namely, the Curtiss-Wright Corpora-
tion, the Detroit Aircraft Corporation, United Aircraft
and Transport Company, the Cord Corporation, and General

N preudenthal, op. cit., p. 117.

2mi4., p. 118.
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TABLE 2

PARTIAL LIST OF AIRFRAME MANUFACTURERS BEFORE 1930

R

Company Location §§,§' d;ztx.g
Acme 1928
Aero-crafrt Detroit 1928
Aeromarine-Klemnm New York City
Alco (Allison Co.) lawrence, Kansas 1920
Alexander Colorado Springs 1925
Alliance Alliance, Ohio
American Eagle Kansas City, Mo. 1925
Arrow Havelock, Reb.

Autogiro (Pitcairn) Bryn Athyn, Penn.

Bach Van Nuys, Calif. 1927
Baﬁeliﬁénég’f‘)’l“‘ Marshall, Mo. 1921
Bellanea New Castle, Del. 1927
Berliner-Joyce Baltimore, Md. 1929
%%gjnd Long Island, New York 1929
Bird Wing St. Joseph, Mo. 1927
Boeing Seattle, Wash. 1916
Buhl Marysville, Mich. 1925
Burnelll Keyport, N.J. 1920
Butler Kansas City, Mo. 1928
Cairns Naugatuck, Conn. 1928
Capital Detroit, Mich 1928
Cessna Wichita, Kansas 1929
Columbia New York City (Around 1929)
Command-Aire ILittle Rock, Ark, 1928
Consolidated Buffalo, New York 1923
Courier Los Angeles, Calif. 1928
Crosley Cincinnati, Ghio 1929
Cunningham-Hall Rochester, New York 1928
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TABLE 2--Continued

PARTIAL LIST OF AIRFRAME MANUFACTURERS BEFORE 1930

M

Company Location g:’zd;’;g
Curtiss-Caproni Baltimore, Md. 1929
Curtiss Buffalo, New York 1907
Curtiss-Robertson Anglum, Mo. 1928
Davis Richmond, Ind. 1929
Douglas Santa Monica, Calif. 1920
Doyle Baltimore, Md. 1928
Driggs Lansing, Mich,. 1927
Eastman Detroit, Mich.

Eberhart Buffale, New York 1918
Edo College Point, L.I. 1925
Elias Buffalo, New York 1881
(Aircraft
since World
War I)
Emsco Downey, Calif.
Fairchild Farmingdale, L.I. 1925
Federal San Bernardino, Calif, 1928
%rgfé“g?;;) Ctneinmati, Ohio 1928
Fleat Buffalo, New York 1929
Fokker Taterboro, N.J. 1927
G'ﬁiﬁi&ﬁml Buffalo, New York 1928
Gates Corona, L.I. 1929
Golden Eagle Inglewood, Calif. 1929
Great Lakes Cleveland, GChio 1928
Hall Buffalo, New York 1927
Hamilton Mllwaukee, Wisec. 1927
Heath Chicago, Ill.
Hunington Bridgeport, Conn. 1928
International Cincinnati, Chio 1928
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TABLE 2--Continued
PARTIAL LIST OF AIRFRAME MANUFACTURERS BEFORE 1930

Company Location gﬁdggs
Invinecible Manitowac, Wise. 1929
Ireland Garden City, L.I. 1926
Kari-Keen Sioux City, Iowa 1928
Keystone Bristol, Penn.

K"‘(’;’mﬁg‘g Corp. ) Wichita, Kansas (Around 1928)
Dreider-Reisner Hagerstown, Md. 1923
Kreutzer Los Angeles, Calif,
Laird Chicago, I11l.
Lincoln-Page Iincoln, Neb. 1920
Lockheed Los Angeles, Calif. 1926
Loening New York City
Glernn Martin Santa Ana, Calif. 1909
McCarthy Portland, Mich. |
Mercury Hammondsport, New York 1929
Miami Hieleah, Florida 1929
Mohawk Mimneapolis, Minn. 1927
Mono-Aircraft Moline, Il1. 1929
Moreland Los Angeles, Calif, 1928
Moth New York City 1928
New Standard Paterson, N.J. 1927
Overcashier Detroit, Mich.
Paramount Saginaw, Mich. 1928
Parks St. Louis, Ill.
Pheasant Fond du Lac, Wisc. 1927
Pitcairn Bryn Athyn, Penn.
Richmond Staten Island, N.Y. 1928
Ryan St. Louls, Mo. 1922
Savola-Marchetti

(American Aero- Port Washington, L.I. 1928

nautical)
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TABLE 2--Continued
PARTIAL LIST OF AIRFRAME MANUFACTURERS BEFORE 1930

Company Location ;gaugd:fzg
Sikorsky College Point, L.I. 1928
Simplex Defiance, Chio 1928
Spartan Tulsa, Ckla. 1928
Stearman Wichita, Kansas 1027
Stinson Wayne, Micha.

St. Louis St. Louls, Mo. 1928
Stout Dearborn, Mich. 1922
S“Xibreﬁ?ai(.g‘;m”"nl Pasadena, Calif.

Swallow Wichita, Kansas 1619
Szekely Holland, Mich.

Temple (Texas Aero) Dallas, Tex. 1927
”‘?g::tsbm Meta1)  Pittsburgh, Pemn. 1929
Thomas-Morse Ithaca, New York 1927
Thunderbird Glendale, Calif. 1927
Tinm Glendale, Calif.

Towle Detroit, Mich. 1928
Travel Air Wichita, Kans. 1925
Trella Detroit, RMich. 1921
Verville Detroit, Mich.

Vought Long Island, N.Y. 1922
Waco Troy, Ohio 1921
Wallace Kansas City, Kaas. 1928
Whittlesay Bridgeport, Conn. 1928
Zenith Santa Ana, Calif. 1927
The Naval Alreraft Philadelphia, Penn. 1917

Pactory

Sources:

Sky Master Story of Domald Douglas, and
% Eﬁr—cﬂc]ﬁ of the %afion Industry, 1903-1947.
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FBourtiss-uright Corporation was formed in 1929 to
take over Curtiss Aeroplane and Motor Company and the
Wright Aeronautical Corporation (formerly the Wright-Martin
Aircraft Corporation), the two largest units in the indus-
try. Also it took over the Curtiss-Caproni Corporation,
Curtiss-Robertson Airplane Manufacturing Campany, Keystone
Alrcraft Corporation, Moth Aircraft Corporation, Travel Air
c:z:paw, g.nd)mn-tiss-wight Flying Service. (Eatom, op.
clt., p. 45.

Detroit Alrcraft Corporation was a holding company
set up to gain control over Lockheed Aircraft Corporation,
Ryan Aircraft 1C’;’:.xizgora.ticn, Eagstman Aircraft Corporation,
Blackburn Aire Corporation, Aircraft Development
Corporation, Winton Aviation Corporation, and Marine Air-
craft Corporation. (Ibid., p. 46.)

In 1929 United Arecraft and Transport, formed in
1928, held controlling interest in the following aviation
enterprises: Boeing Airplane Compamy, Chance Vought
Corporation, Hamilton Metalplane Company, Sikorsky Aircraft
Corporation, Stearman Aireraft Corporation, Northrop Avia-
tion Corporation, Pratt and Whitney Aircraft Corporation,
Canadian Pratt and whitney, Ltd., Boelng Aircraft of
Canada, Ltd., Boeing Air Transport, Inc., Boeing School of
Aeronautics, United Aircraft Exports, Inc., Pacific Air
Transport, and Stout Airlines. (Ipid.)

The Cord Corporation combined the interests of
Aviation Corporation, which by itself exercised wide con-
trol over numerous firms in the industry, Stinson Airplane
Company, Lycoming Foundry and Machine Company, and Alrplane
Degelopmegt ()Jocrporation. (Willlam Glenn Cunningham, p.
clt., p. 41.

@eneral Motors had extensive holdings in General
Aviation Corporatiom and North American Aviation. General
Aviation was the merged Dayton Wright and Anthony Fokker's
aircraft firm, while North American was, by 1933, a holding
company owning Sperry Corporation, Ford Instrument Company,
and Berliner-Joyce Aircraft. North American controlled
Curtiss-Wright, owned Douglas stock as well as stock in
United Aircraft and Transport. General Motors also had
extensive holdings in Bendix Aviation Carporation. Through
North American and its subsidiaries it controlled stock-
holdings in Eastern Air Transport, Western Air Express,
Trans-continental and Western Air, Inc., Ludington Alr
Lines and other companies later a part of Pan American
World Airways. (Preudenthal, op. eit., pp. 100-101.)
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Pigure 2 illustrates further the extent to which the
aviation industry was integrated vertically, and horizon-
tally, as of March 1, 1934, Although the integration en-
compassed other related activities of the aviation industry,
the ownership or control of aircraft manufacturing firms
along with those of air transport was the most prevalent
form of vertical combination. Such combinations were sought
to secure financial strength for competition and expansion,
and for assured markets for the manufacturers of aircraft.
For example, in the early 1930's Boeing was selling its twin
engine transport, the 247-D, to its affiliate United Alr
Ldnea.gu P. G. Johnson was the president of both organiza-
tions. These combinatlions obviously had a survival value,
for when the industry underwent the violent comtraction
following the crash of 1929, it was these manufacturing
firms which survived while most of the independents went
into bankruptey.

Of the airplane manufacturers, United Aireraft and
Transport and the Curtiss-Wright organization, in the period
1927-1933, had the greatest share of sales. Table 3 indi-
cates that during this period their combirsd share represented

9"'"F’x'a.nk Cunningham, . ¢ilt., p. 213. Because
United Air Lines would be recelv the 247-D, which was
superior to other transports then on the market, Trans-
continental and Western Air was forced to seek an aireraft
which would rival it or run the risk of losing its market
share to United. Douglas was awarded the contract for
production of its design of the DC-1 to fulfill this pur-
pose.
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81 percent of total aircraft and engine sales, and around
94 percent of total commercial sales of the leading com-
panies which dominated the market. The closest runner-up
was Douglas, which had 2.4 percent of commercial sales for
this period as opposed to 45.9 percent by Curtiss-Wright
and 48 percent by United Aircraft and Transport, and 8.6
percent of total eales as opposed to 38.7 percent by Curtiss-
Wright and 42.3 percent by United Aircraft and Transport.

During this period it was these same business com-
binations which received by far the greatest proportion of
Govermment aircraft orders. As was mentioned previously,
there were an estimated 286 firms manufacturing aireraft in
the industry; however, military demand was confined to around
ten of these firms.9> Table 3 also deplcts the extent of
this apportiomment of military sales among the leading pro-
ducers. The combined sales to the Army of Curtiss-wWright
and United were about 80 percent of total Army sales, and
their combined sales to the Navy were around 70 percent of
the total sales to the Navy. These two companies had ap-
proximately 75 percent of the military business, which left
25 percent to be divided among the five leading independents
and virtually nothing in the way of military sales went to
the remaining 279 firms. Purther, it has been demonstrated
that 1t was the trustified organizations, of which the
leading manufacturers were a part, which were getting by

-

9preudenthal, op. cit., p. 118.
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far the greatest share of Govermment air mail payments.96
In 1933, United Air Lines, an affiliate of the United Air-
craft and Transport organization, received 36.45 percent of
total Govermment air mail payments. American Airways, con-
trolled by the Cord Corporation, had 23.67 percent of
Government air mall payments. General Motors, through its
control over QGeneral Aviation Corporation, was benefiting
through its affiliated Transccntinental and Western Air,
which received 15.94 percent of a2ir mail payments in 1933;
Eastern Air Transport, which got 8.93 percent of these
payments; and Western Alr Express and Pennsylvania Airlines
which together received 4.85 percent of this business.
This meant that the General Motors interests received 29.72
percent of the total air mail payments of the Govermment in
1933. The receipt of Govermment air mail business not only
strengthened the positions of the business combinations, but
also was an important factor in ereating and sustaining a
demand for the production of commercial aircraft by the
manufacturers within these business combinations.

Although per share earnings dropped after 1929,97
the profits as a percent of sales of the surviving large
manufacturers were high for the entire period under discus-
sion. Boeing made an average of 21 percent on its Navy

9§Boe1ng School of Aeronautics, Alr tion,
Part Ome (Oakland Airport, California: ool o
Aeronautics, 1938), p. 29. .

97See Pigure 2.
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contracts and 25 percent on Army contracts; Douglas made 21
percent on its Navy sales and 18 percent on Army sales.98
Pratt and Whitney, which together with Wright Aeronautical
were virtually the only producers of aireraft engines in
the period, made profits which were usually in excess of
40 percent per year.99

With the general collapse of prosperity in the
economy following the stock market crash of 1929, sales of
the aireraft industry contrected almost as rapidly as they
had expanded during the "Lindbergh Boom." From 1927 to
1929 sales lrd jumped from $21,162,000 to $71,153,000. By
1933 sales had fallen to $26,460,0001°%° and 1iterally scores
of companies, especlally the smaller new entrants, were
forced ocut of business. Actually, military demand had con-
tinued to grow somewhat. It was the decreased demand for
aircraft for private and commercial uses which brought on
the retrenchment in the industry. At the 1929 peak 5,516
clvil aircraft were produced; in 1932, only 803 were
produced.

Aircraft exports increased during the period from
63 aircraft valued at $848,568 in 1927 to 406 aireraft in
1933 valued at $5,391,493.291 However, the value of all

98Freudenthal, op. c¢it., p. 124,

Pmid., p. 123.

1ooLee, Aviation Pacts and Figures, 1957, p. 62.
101c1v11 Aercnautics Administration, op. eit., p. 65.




45

aeronautical exports was more than double the value of alr-
craft exports in 1927 and somewhat less than double the
value of aireraft exports in 1933. In 1934, four hundred
and ninety aircraft were exported, having a value of
$8,195,484 and the value of all aeronautical exports of
that year was $17,662,938. Total aircraft produced in the
United States by 1934 had risen from the 1933 low of 1,324
to 1,615, of which 1,178 were civil aircraft. The 490 air-
craft exported that year constituted a significant amount
in relation to the output of civil aircraft. The aircraft
exported were considered to be civil aircraft by United
States manufacturers, although in most cases during this
period they were for purposes of defemse or waging war.
", . . Where there were revolutions, wars, or threats of
war, there were our aircraft cuatamers."1°2

Although the interlocked positions of the major air
transport companies and the large aircraft manufacturers
had been suspect for some time, not much action was taken
until after February, 1933, when the Crane Committee of the
House of Representatives reported that these interests had
prevented the £ro: development of aviation and had resulted
in the waste of publile fUnds.IOB This disclosure led to

102preudenthal, op. eit., p. 143.

103U.S. Congress, House of Representatives, Com-
mittee on Post Offices and Post Roads, House Report 2007,
72d Cong., 2d Sess. (Washington: Govermmen ng
office, 1933), p. 20.
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the passage of the Air Mail Act of 1934. Under this act
the air transport companies were forced to be legally sepa-
rated from the aircraft manufacturers in an effort to pre-
vent the continuance of monopolistic practices which had
been 1n existence since 1928.104

An Expanding Market, 1935-1940

Production of aircraft diminished in 1932 and 1933
coincident with a declining civil demand as the depression
progressed and with the completion of the Army and Navy
five-year programs commenced in 1927. No new Govermment
program was devised until the middle of 1934 when the Baker
Board, appointed to investigate the status of American air
power, stated that commercial demand was not adequate to
maintain the 1ndustry.1°5 The recommendation of the Baker
Board was to increase the number of aircraft of the Army to
2,320 by 1940. That same year the Vinson Act authorized the
Ravy to buy 1,200 planes by 1940. Table 4 illustrates the
impact of the new Govermment programs as they got well under

104y 5. statutes at Vol. 48, Part 1 (1933-
1934), pp. U33-939. The year ﬁ%ﬁ was a bad year in
another respect for the leading firms in the aviation in-
dustry. In Pebruary, all domestic air mail contracts were
cancelled and 1t was amnounced that the Army was to fly the
mail until further notice. Cancellation was ordered because
of evidence of fraud and collusion of operators and because
contracts had been granted on a non-competitive basis with-
out public advertisement. (Baton, op. cit., p. 56.)

105spec1al Committee on Army Air Corps, Final
Report (Washington: U.S. War Department, July 18, 1934).
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way in 1936. Production of military aireraft increased from
459 units in 1935 to 1,141 units in 1936. Govermment ex-
penditures for aircraft almost doubied in 1936 over that
of 1935 with an increase from $23,000,000 to $4l,000,000,100

New authorizations were made in 1938 and 1939 to in-
crease the mumber of aircraft in the Mavy to 3,000 and to
6,000 for the Army as it became increasingly evident that
the United States was lagging behind other countries in air
power. Military production increased to 1,800 units in
1938 and to 2,195 units the following year.lO7

Such increases in demand did not tax the industry's
capacity to produce. Even in 1939 when production was at
its highest level in 20 years, the industry was operating
only at 75 percent of capacity.l%8 But on May 16, 1940,
as the necessity for our own national defense became more
apparent, President Roosevelt made what at that time appeared
“to be a fantastic request of the industry:
I should like to see this nation geared up to the
ability to turn out at least 50,000 planes a year.
Furthermore, I believe that this nation should plan

at this time a program that would 8§°“d° us with
50,000 military and naval planes.l

106100, Aviation Facts and Figures, 1957, p. 2L.
107See Table 4.

losmton, op. cit., p. 69.

1°9U.S. Congress, House of Representatives, Address
of the President of the United States on NMational Defense,
House Miscellaneous Documents, Vol. 1I, No. 751, My lo,
1940, 76tk C 3d Sess. (washington' Government Print-
ing Office, 1 03505
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By the end of the year capacity was expanding and military
production had increased to 6,019 wunits.l10

The demand for aircraft exports of the United States
Increased as international relations deteriorated. The rise
in exports following 1935 was due to the domestic difficulties
within foreign countries, difficulties between nations, and
because Great Britain, Prance, Germany, and Italy were bulld-
ing their own air defenses instead of exporting aeronautical
products to foreign markets to the extent they did previous-
1y.11! This provided a wider export market for Ameriean
producers of aircrart.n2 Table 5 denotes the ten leading
countries purchasing the aircraft exports of the United
States over the period 1935-1938. As can be observed from
the data, it was the unsettled conditions in Asia and ILatin
America which accounted for the majority of aireraft ex-
ports. By 1939 with the advent of World war II and the ex-
treme need for aircraft by France and Great Britain, the
location and amounts purchased by foreign customers changed
considerably. Table 6 1llusirates the extensiveness of the

1105¢¢ Table 4.

lpreudenthal, op. cit., p. 267.

112p0cording to the Neutrality hct {Joint Resolution
67, passed by Congress, August 31, 1935) the United States
was not to ship implements of war, and aircraft and air-
craft parts were considered such, to any country engaged
in war. However, manufacturers were granted licenses
to ship aircraft and parts unless there was a declared
state of hostilitles in the receiving countries.
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TABLE 5

FOREIGN MARKETS FCOR U.S. AERONAUTICAL EXPORTS s 1935-1938
(Thousands of Dollars)

Value of All Percent of All

Value of

Country Alrcraft Aergg:igal Aerg:gggal
China $12, 406 $20,162  13.8%
Japan 7,174 15,486 10.7
Argentina 9,462 13,263 9.1
Netherlands

East Indies 7,259 10,481 7.2
USSR 3,686 9,673 6.7
Netherlands 4,567 9,163 6.3
United Kingdom 2,437 6,567 4.5
Canada 2,412 6,562 4.5
Turkey 4,489 5,820 4.0
Brazil 3,331 5,104 3.5
Totals $57,223 $102,181 70.3%

w

Source: U.S. Bureau of Foreign and Domestic Commerce,
"Foreign Commerce and Navigation of the United
States," The Aviation Business.
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TABLE 6

FOREIGN MARKETS FOR U.S. AERONAUTICAL EXPORTS,
January-September, 1939

(Thousands of Dollars)

Value of All Percent of All

Country Xiigiagi Aerg:;g:tgal Aerg;;zﬁtgal
United Kingdom $18,567 $29,210 37.3
France 11,854 18,969 24.2
Netherlands

East Indies 4,664 5,829 7.5
Maxico 2,006 2,974 3.8
Netherlands 1,142 2,810 3.6
USSR 1,959 2,766 3.5
Japan 32 2,324 3.0
Canada 1,394 2,046 2.6
Argentina 400 1,679 2.2
Brazil 1,112 1,493 1.9
Totals $43,130 $70,100 89.6%

Source: U.S. Bureau of Foreign and Domestic Commerce,
"Foreign Commerce and Navigation of the United
States," The Aviation Business.
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increase in demand for aireraft by Prance and Great Britain
in relation to other leading importing nations, Whereas in
the period 1935-1938 the comblned value of the French and
British imports was leas than 6 percent of all United
States' aeronautical exports, in the first nine months of
1939 these two countries accounted for 71 percent of the
value of total Unitegd States' aircrafrt exports and 61.5 per-
cent of the value of all aeronautical exports. China, the
leading purchager of the earlier period, was no longer
among the top ten purchasers and the irmportance of Japan's
purchases had slipped froam second to seventh Place.

In the short period of five years to 1940, the
quantity of our airecraft exports had increased more than
1,000 percent and the value of aeronautical exports hag
risen by more than twenty-one times that which it was in
1935. '

during the pertod from 1,251 units tn 1935 to 6,785 1in 1940,
or by almost four times the 1935 level of production. It
should be remembered, however, that aircraft exported were
usually considered to be civil airerart. 1r exports are
deducted from civii output, the results should approximets
the civil airerart produced for domestic sale. The data
obtained by this method reveal an increase from 918 airplanes
produced in 1935 to 3,263 produced in 1940. The increasge

in sales of light planes can be attributed to the improvement
of general business conditions toward the latter part of
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the perliod, the better flying facilities provided by the
Governmént, and the lower prices of these aircrart.l!3 ag
the same time, commercial airlines were carrying more pas-
sengers and flying more revenue passenger seat mlles as
flying safety improved and air passenger rates decreased.l14
Although air operations increased, the number of aircraft
in service declined from 363 in 1935 to a low of 260 in
1938 but increased again to 369 by 1940. This would appear
to represent a decrease in sales of commercial aircraft over
the period but this was not the case. Actually less air-
craft were in service but there was a general conversion
toward larger, twin engine aircraft which were more
expensive.lls

During the period the industry underwent a reorgani-
zation separating the ownership of companies engaging in
the manufacturing and transport fields in accordance with
the stipulations of the Air Mail Act of 1934. United

113p1reraft Industries Association of America,
Aviation Facts and 8, 1945 (New York: McGraw-Hill
ok Co., > P 13,

114The number of passenger seat miles flown about
tripled from 577,700,000 in 1935 to 1,817,100,000 in
1940, Over the same period, passenger rates decreased
from an average of $.057 per passenger mile to $.051 per
senger mile, (Aircraft Industries Associlation, Avia-
ion Facts and Pigures, 1957, p. 84.) N

llsnouglas, for example, experienced an increase
in sales, largely as a result of the increase in demand
for the larger, heavier, transport aircraft such as the
D(S::-rl3 DC-2, and DC-3. (Frank Cumningham, op. cit., pp. 213,
257.
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Aircraft and Transport Corporation was split into two manu-
facturing companies. United Aircraft Corporation took over
Chance Vought Aircraft, Hamiiton Standard Propeller,
Sikorsky Aircraft, and Pratt and Whitney Aireraft, all of
which were in the East. In the West, Boeing Alrplane
Company was organized to control the operations of Boeing
in Seattle, Boeing Aircraft of Canada, and Stearman Aircraft
Division.}?® curtiss-wright Corporation was orgamized into
four manufacturing divisions, namely, the Wright Aeronautical
Corporation, Curtiss Propeller Division, Curtiss Aeroc Divi-
sion, and the St. Louis Airplane Division.'l? fThe Cord
Corporation complied with the Air Mail Act by retaining
mamufacturing interests in the Aviation Corporation and
separating the transport firms from it. After the reorgani-
zation, firms within the Aviation Corporation were Stinson
Aircraft, Lycoming Aviation Motors, and Vultee Airerart.tl®
With distribution of 1ts stockholdings of various transport
companies and the disposal of its interests in other manu-
facturing concerns, North American Aviation Company was
transformed from a holding company to an operating company.llg
This move further lessened the control of Generai Motors
over the industry although its holdings remained large.

On September 11, 1940, the War Department followed

11641111am Glenn Cunningham, op. ctt., p. 49.

117144, 1181v14., pp. 49-50.

————

119preudenthal, op. eit., pp. 203-204.
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up President Roosevelt's request for 50,000 planes a year by
informing aireraft menufacturers to tool up for mass pro-
duction arders.’®® Prom a rank of forty-fourth by value of
product in 1939,121 the aircraft industry was soon to becaome
the largest in the country.

world War II, 1941-1945

Almost three months after President Rooseveltl's
request for 50,000 airplanes, orders had been placed for
only 16,000 airplanes. Aircraft firms were hesitant to ac-
cept extended production commitments under uncertain cost
and profit conditions. It was not until July 2, 1940, that
emergency leglslation gave the services the authority to
grant contracts to manufacturers without going through the
lengthy and complex procedure of obtaining competitive bids.
Not until the suspension of the Vinson-Trammell Act in
October, 1940, was new legislation passed providing for ac-
celerated amortization of defemse facilities.l®2 with the
new legislation providing for freedom for the services to
negotiate directly with individual manufacturers on terms
which would provide greater certainty concerning the status
of cost and profits on contracts, and with the accelerated

202 ton, op. eit., p. TI.
2lpig., p. 69.

lzaEhergency facilities could be amortized over a
five year period for tax purposes. Tom Lilley et al.,
Problems of Accelera Aircraft Production orld

ston: vision o search, siness

mo 1947): p. 27.
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tax write-off provisions for expenditures on emergency facili-
ties, the aircraft companies entered into production contracts
and began to expand to the extent their resources would allow
then,

One method of boosting output of aircraft was to in-
crease the utilization of existing plants. After the
Japanese attack on Pearl Harbor, one of the first things ac-
complished by the Materiel Division of the Air Service was
to get all aircraft factories to operate on three shifts,
each on a 48 hour week.?®3 It was estimated that this would
boost output by 30 percent. By early 1945, approximately
60 percent of the direct employees of the airframe companies
were working on the first shift, 36 percent on the seecond
shift, and 4 percent on the third shirt.12* me atrerart
engine and propeller companies had roughly the same percent-
age distribution of employees on the three shifts as the
airframe producers.125 In consideration for employing three
shifts, the services agreed to pay increased aireraft prices
to manufacturers to make up for increased costs coincident
with near capacity utilization and overtime pay.120 s the
scale of production increased and assembly line methods
were used more extensively, greater specialization and

1238aro1d B. Hinton, Alr Victoa: The Men and
o8. ]

Machines (New York: Harper & 3), p. 101.

12844 rerart Mdustries Association, Aviation Facts
and Figures, 1945, p. 23.

125mp14. 12634 nton, loc. cit.
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division of labor were afforded.127 As a consequence, an@
with the use of training programs, 80 percent of the working
force were able to learn their jobs in six to twelve weeks.128
Between June and December of 1940, aircraft companies
invested $83,000,000 in new plants and equipment.l29 mo in-
sure greater expansion than the private industry could

127nass production of aircraft by utilization of
assembly line production techniques was the big reason why
the Govermment was so anxious to get the automotive in-
dustry engaged in aircraft manufacturing. Westley W.
Stout, Great 8 and Great Planes (Detroit: Chrysler
Corporation, » Do . ) d this new technique
of production inerease output but it also increased effi-
clency. With the change in the technology of production
from the "Jjob shop” type to assembly line methods, Douglas
estimated that the number of handlings for numerous parts
and sections was reduced by nearly 50 percemt. (Frank
Cunningham, op. cit., p. 304.) Productivity increased
markedly as assembly line techniques became more widely
utilized as the war progressed. In 1941 the average monthly
welght output per employee was 28 pounds. By 1944 it had
risen to 125 pounds per employee. Reginald M. Cleveland and

Frederick P. Graham (eds.), The Aviation Annual of 1945
(garden City, New York: Doubleday, o., s D
70.

But the conversion was not done without a great deal
of difficulty. PFord, for example, when it was licensed to
produce the Consolidated B-24, was forced to break the
aircraft down -into 20,000 drawings to 1llustrate its assembly
before an assembly line could be set up at Willow Run. The
difficulty was that aireraft previously were made by highly
skilled workmen so that accurate details concerning standard
parts, job processes, and manufacturing procedures were
not written out so they could be broken down into special-
ized tasks which could be accomplished by relatively un-
skilled persomnel. Ford had to accomplish this before his
assembly line became functional. (ILilley et al., op. eit.,

p. 49.)

128npa58 Production of Skilled Workers," Autcmotive
Industries, 84 (April 1, 1941), 365.

12941111am Glenn Cunninghanm, op. eit., p. TT.
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provide under the existing conditions, the Govermment an-
nounced two methods by which it sought to aid expansion of
facilities. The first was known as the "Emergency Plant
PFacilities"” type of contract which provided for initial
private financing, or financing by loans from the Reconstruc-
tion Finance Corporation, after which the Govermment would
reimburse the manufacturer for his outlay over a five year
period and thereby acquire title to the plant. If the com-
pany so desired, it could acquire the plant at cost. The
second plan provided for the bullding of plants by the De-
fense Plant Corporation, a Recomstruction Finance Corpora-
tion subsidiary, and the leasing of the plant to the company
which could be purchased by the operator if he so desired.13o
Subsequent to October, 1940, as was mentiomed above,
emergency facilities investment could be written off on a
five year basis for tax purposes. The Govermment did see
fit, however, to finance and retain ownership of most of
the facilities conmstructed during the war,13!

Table 7 deplcts the major aireraft companies, the
location of thelir existing facilities prior to the expansion,
the location of their new plants after the expansion, and

130m44.

13110 1957 the Govermment held two-thirds of the
production facilities in the aireraft industry. Consider-
ing that the period following World war IT was one in which
private investment in the industry proceeded at a more
rapid rate than Govermment investment, the proportion of
Governmment owned facilities was even greater at the end of
the war. (Lee, Aviation Facts and Figures, 1957, p. 11.)
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TABLE 7

POUNDS OF AIRFRAME ACCEPTED, BY PLANTS: 1940-1944
(Thousands of Pounds; Spares Excluded)

Major Pre-1940 Plants

East Coast
Bell-Buffalo 43,177 17
Chance Vought-Strafford 28,952 22
Curtiss-Buffalo 95,214 7
Grumman-Bethpage 73,767 11
Martin-Baltimore 96,657 5
Republic-Farmingdale 48,834 14
Mid-West
Curtiss-St. Louis 9,127 30
West Coast
Boeing-Seattle 166,355 2
Consolidated-Vultee-

San Diego 180,702 1
Douglas-Santa Monica 76,041 10
Douglas-El Segundo 24,184 25
Lockheed "B"-Burbank 96,548 6
North American-Inglewood 80,422 9

Total 1,019,980
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TABLE 7--Continued

POUNDS OF AIRFRAME ACCEPTED, BY PLANTS: 1940-1944
(Thousands of Pounds; Spares Excluded)

e I T S S TSI

Plants Total Rank

Major New Plants--Aircraft
Company Managed

Near Home Plant, West Coast

Boeing-Renton 6,686 31

Douglas-Long Beach 123,989 3

Lockheed "A"-Burbank 83,570 8
Remote from Home Plant,

Eastern

Bell-Atlanta 9,860 29

Curtiss-Columbus 27,479 - 23

Curtiss-Louisville 4,271 33

Republic-Evansville 27,059 24
Remote from Home Plant,

Mid-West

Boeing-Wichita #2 38,913 18

Consolidated-Vultee-

Fort Worth 70,027 12
Douglas-Tulsa 29,763 21
Douglas-Chicago 6,277 32
Douglas-Oklahoma City 46,319 15
Martin-Omaha 30,313 20
North American-Kansas City 63,765 13
North American-Dallas "A" 44 315 16
North American-Dallas "B" 22,411 26

Total 635 f) 017
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TABLE 7--Continued

POUNDS QOF AIRFRAME ACCEPTED, BY PLANTS: 1940-1944
(Thousands of Pounds; Spares Excluded)

Major New Plants--Non-Aircraft
Company Managed

East Coast
Fastern®-Linden 15,836 27
EasternP-Trenton 32,033 19
Migd-West
Ford-wWillow Run 123,076 . 4
Goodyear-Akron 13,668 28
Total 184,613
Total Major New Plants 816,630
Total All Major Plante 1,839,610
Total All Other Plants 156,003
Grand Total--All Plants 1,995,613

8 The plants are ranked on the basis of the total
poundage accepted in the five year period, 1940-1944.

b

Eastern Aircraft Divisions of General Motors
Corporation.

Source: Problems of Accelerating Aircraft Production
During World War II.
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the pounds of airframe output at both the new plants and
old plants for the period 1940-1944. New plant locations
accounted for 38 percent of the pounds of airframes accepted.
Of course, in the old sites expansion was great also. For
example, the Martin plant in Baltimore increased in size
from 1,100,000 square feet to 5,650,000 square feet; Boeing
in wichita increased from 157,000 square feet to 2,900,000
square feet. Consolidated in San Diego expanded from
541,000 square feet to 4,510,000 square feet. Almost every
airframe plant was expanded to many times its pre-war
size.132

Besides the expansion carried on by the existing
aircraft firms, non-aircraft firms were granted licenses to
produce aircraft designed and patented by the aircraft
companies. Table 7 depicts the major new plants which were
constructed for this purpose for General Motors, which was
licensed to produce aircraft for Grumman; for Ford, which
produced Consolidated's B-24; and for Goodyear Tire and
Rubber Company, which produced the Chance Vought Corsair.lS3
Licensing was especlally extensive for the production of
aircraft engines and other parts, both within and outside
the aircraft industry,l3%

But a larger amount of the increased output of air-

13241111am Glemn Cunningham, op. cit., p. 82.
133L111ey et al., op. ¢it., pp. 90-91.

134144., pp. 91-93.




63
frame weight was accounted for by subcontracting’3> than by
licensing. Subcontractors produced about 30 percent of the
total pounds of aircraft during the war compared to less than
10 percent produced under license agreements.l36 The expan-
sion of subcontractors of this magnitude is remarkable when
it 1s observed that between 1918 and 1939 airframe sub-
contracting was hardly existent.137 With increased profit
prospects in mmerous types of defense production, in 1941
and 1942 many of the industrial firms, in the Detroit area
especlally, were hesitant to accept subcontracts. But as
material priorities began to affect their own production and
cutbacks became necessary, subcontracting in the production
of top priority aircraft and parts became the most profit-
able alternative.l38 Frime contractors generally did not
prefer subcontracting to in-plant production largely because
of loss of control over costs and quality and difficulties

lBSSubcontracting i1s defined as "the procurement of
an item or service which is normally capable of economic
production in the prime contractor's own facilities and which
8 the prime contractor to make specifications avail-

require
able to the supplier.” (Day, op. cit., p. 40.)
136L1113y et al., op. cit., p. 67.

37pey, op. eit., p. 19.

138Ib1d. p. 30. WwWith the emphasis during the emer-
gency on quEEIfi’or output and delivery at a specified time,
cost of the output was of secondary importance to the Govern-
ment. Neil E, lan, ;%gggemant Control in Airframe Sub-
contract Boston; sion o search, ness
School, %3?5 s P 2ho, This coupled with generous cost-
plus contracts provided guaranteed returns.
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of inecreased administration,l39 but this was one way to at-
tempt to meet production schedules.l?

The impetus for output expansion became even greater
when, on January 7, 1942, President Roosevelt disclosed to
Congress in his State of the Union Message that he had dis-
patched a directive to appropriate Govermment agencies in-
forming them to take the necessary steps to increase pro-
duction to 60,000 planes in 1942, of which 45,000 were to be
combat planes; and in 1943 increase production to 125,000
planes, of which 100,000 were to be combat planes.lhl The
industry had not begun to fulfill his earlier request for
50,000 planes with a production of only 19,433 military
planes in 194i. Nevertheless, the 125,000 mark became an
officlal cbjective though it was mever realized,l’2

Table 8 shows the extent to which plant floor space
expanded during the war to provide for the increased output

from 13,100,000 square feet in January, 1940, to a peak of

139L111ey et al., op. e¢it., pp. 67-68.

luOThe following example helps to point out the
extreme complexity of administering subcontracting by the
firms. The 18 foot nose alone of the B-29 had over
50,000 rivets and 8,000 kinds of parts. These parts were
produced by vver 1,500 major subcontractors! The parts
were received and assembled by the prime contractors in
four different locations. (Stout, op. eit., pp. 113-1%4.)

M1r431ey et al., op. cit., p. 30.
1421he peak production during the war was in

1944 when 96,433 military aircraft were produced. (Lee,
Aviation Facts and Figures, 1957, p. 9.)
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175,000,000 square feet in December of 1943. The cost of
emergency facilities expansion in the aireraft industry from
1940 to 1945 was $3,894,000,000.1%3 0of this sum, $420,000,000
was privately financed and the remaining $3,474,000,000 was
financed by the Govermment.l™ of the total cost of expan-
sion, $2,338,000,000, or about two-thiris, was for equipment
while the remaining $1,556,000,000, or about one-third, was
for plant facilities.l45 The Govermment investment was
largely done through the Defense Plant Corporation of which
about 80 percent was to produce for the Army Air Forces and
the remainder for the Navy Bureau of Aeronautics.146

TABLE 8

FLOOR SPACE OF AIRFRAME, ENGINE, AND PROPELLER
FACILITIES, 1940-1845

(Millions of Square Feet)

Date Total Airframe Engine Propeller
Jan, 1940 13.1 9.6 3.0 .5
Jan. 1941 25.5 17.6 6.5 1.1
Jan. 1943 117.1 77.2 31.8 5.2
Dec. 132& 175.0 1l0. 54,2 6.8
Dec. 1 167.4 103.0 54.9 7.9

Source: Aviation Facts and Figures, 1957.

143This figure is based on the cost of manufac
facilitlies authorized between July, 1?40R and June, 1945,
* , v

Rudolph Mudley and T. S. Cawley (eds lation Facts an
Pigures, 1953 (washington: Lincoln Press, 1353), p. 1I.

Whpsa. U514,
1460n1ted States Surplus Property Administration,

lane Plants and Pacilities, Report to Congress, January
R n: ermment Printing Office, 1946),

p. bo.
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Just as plant expansion had the greatest rate of in-
crease between 1941 and 1943, so was the rate of increase in
the output of aircraft the greatest. Table 9 indicates
alrcraft production increased by 105 percent in 1941 and 82
percent in 1942 over each preceding year. Also coincident
with the period of most rapid increase in plant was the
increase in pounds of airframe production which underwent a
greater percentage increase in 1941 and 1942 than did the
production of aircraft reflecting a growing emphaqis on the
production of medium and heavy trensports and bombers.

Table 10 portrays a percentage increase in the production
of airframe weight of 209 percent in 1941 and 220 percent
in 1942 over each preceding year. Although production ex-
panded absolutely through 1944, and actually into 1945, the
rate of increase was understandably less after the first
two years of the Defense Progranm.

Between 1941 and the year 1944, when peak production
and sales were realized, the aircraft exported and the value
of aeronautizal exports increased absolutely but declined
relatively to total output value as producers expanded out-
put at a greater rate in response to a more rapldly rising
domestic military demand. It 1s interesting to note that as
aircraft production rose from the 1941 level to the 1944
peak that the total aeronautical sales rose at a more rapid

rate as capacity output was being approached.147 As many new

47see Plgure 3. Output had increased better than
3,300 percent while plant space had expanded slightly under
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TABLE 9

RATE OF INCREASE OF AIRCRAFT PRODUCTION, 1941-1945
(Rumber of Aircraft)

Percentage

Percentage

Year Total of Six Year Increase Over
Total Preceding Year

1940 12,804 4.04 -

1941 26,277 8.2 105

1942 47,836 15.0 82

1943 85,898 27.0 71

1944 96,318 30.2 12

1g45 49,761 15.6 ~-48

Total 318,894 100.0

Source: Aviation Facts and Figures, 1957.

TABLE 10

RATE OF INCREASE OF AIRFRAME PRODUCTION, 1940-1945
(Millions of Pounds, Excluding Spares)

Percentage Percentage
Year Total of Six Year Increase Over
Total Preceding Year
1940 27.8 1.1 -
1941 86.1 3.4 209
1942 275.9 10.8 220
1943 654.7 25.7 137
1944 962.4 37.7 y7
1945 5h2.2 21.3 -44

Total 2,549.1 100.0

Source: Aviation Facts and Figures, 1957.
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aireraft produced during the early states of the expansion
began to wear out, the sales of replaceable aircraft parts
increased, which accounts for the rising aeronautical sales,
of which aircraft spare parts are components, relative to
aircraft production.

With only one exception, the top seven of the air-
frame producers during the war were represented among the

top seven during the period 1927-1933.148

These were the
firms, along with several of the smaller producers, which
had been carrying on research and had been developing ex-
perimental modelg of aircraft in the period prior to the war.
It was natural that these should be the firms which would get
the bulk of the military orders in that quantity production
cf aircraft could be realized sooner by adopting successful

existing experimental models and mass producing 'I:hexn.m9

1,200 percent in comparison. The changing technology of
large scale production undoubtedly accounted in large
measure for the diverging correspondence between quantity
of output and plant growth.

1u800mpare Table 3 with Table 11. Lockheed Aircraft
Corporation achieved a new position of prominence in the
industry by produc nine percent of total airframe output
during the period 1940-1944., North American was a holding
company during the earlier period, holding stock in the
principal producing companies.

14918 would cut down the lead time between the
usual submission of general purpose requirements of an ex-
perimental model by the Qovermment and the realization of
quantity output because it would eliminate all the stages
in the procurement process prior to the award of production
contracts. Conservatively, the Govermment saved between
one and two years by adopting for production aircraft which
were already in thelr experimental stages of development.
Actually, only two models on which design work was begun
after 1930 were used extensively during the war; and of the
nineteen major airframe models used during the war, only
four of them were in production by mid-1940. This meant
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Source: CAA Statistical Handbook of Civil Aviation, 1957, and
Aviation Facts and Figures, 1957.

STotal sales data for 1945 are for months January through August
only.
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TABLE 11

POUNDS OF AIRFRAMES ACCEPTED, 14 COMPANIES ENGAGED
PRIMARILY IN PRODUCTION OF MAJOR WAR MODELS OF
COMBAT AND LARGE TRANSPORT AIRCRAFT: 1940-194%

(Thousands of Pounds, Spares Excluded)

—ee——— e —— - ———— ———C————
Company Total Pive Yean
1950-1984 5 nd Total
Douglas 306,573 15.3%
Consolidated-Vultee 291,073 14.6
Boeing 226,477 11.3
North American 210,913 10.5
Lockheed 180,118 9.0
Curtiss 136,091 6.9
Martin 126,970 6.3
Ford 123,076 6.2
Republic 75,893 3.9
Grumman 73,767 3.7
Bell 53,037 2.7
Eastern (General Motors) 47,869 2.4
Chance-Vought 28,952 1.4
Goodyear 13,668 0.7
All Other Plants 101,136 5.1
Grand Total, All Plants 1,995,613 100.0

M

Source: Problems of Accelerating Aircraft Production
ng Wor IT.
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According to Table 11, fourteen companies produced about 95
percent of the airframe output during the period 1940-1944,
Douglas, the largest producer, produced 15.3 percent of the
pounds of airframe output. The top seven of the fourteen
produced 73.9 percent of the output.

The high marginal efficiency of capital in aircraft
production resulting from the increased demand by the
Government was followed by almost a 1,200 percent expansion
in plant floor space, much of which was Government financed,
and a 3,300 percent expansion in aircraft output. In Decem-
ber of 1944, total floor space of prime contractors was
167,391,000 square feet.1”® Peak output of 96,318 aircraft
was reached in 1944 and a total of 306,090 aircraft was
produced during the period 1941 to 1945, of which 33,000
were lend-leased to the Allies between March 11, 1941, and
April 1, 1944.151 Employment in the industry rose from
148,600 1n 1940152 to a peak of 2,100,000 in November of
1943.193  Prom a rank of forty-fourth in value of output

that seventeen of the nineteen models used extensively dur-
ing the war were being developed before the entry of the
Ugitgd)states into the war. (Lilley et al., op. cit., pp.
16-18.

150y rcrart Industries Association, Aviation Facts
and Pigures, 1945, p. 2.

151Eaton, op. cit., p. 8k,
152Lee, Aviation Facts and Figures, 1957, p. 56.

153Leonard G. Levenson, "Wartime Development of the
Aircraft Industry,” Monthly labor Review, November, 1944,

po 915.
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in 1939, the United States aircraft industry rose to become
the largest manufacturing industry in the world in 1944
with an output value of $16,745,000,000.35%

Developments of the Post-war Era

Aircraft producticn facilitics expansiovn had ceased
long before the production quotas were realized and before
the war was won. There was no notable expansion of produc-
tion facilities after December of 1943.155 Atrframe facili-
ties were reduced after this time although engine and
propeller facilities continued to expand for another year.
Production of airframes did not fall, however, until after
March of 1944.156 Propeller production declined after Janu-
ary and engine production after June of the same year.157
The employment peak of 2,101,600 reached in November, 1943,
consequently reduced to 1,464,200 by VE Day, May 8, 1945,

154This sum equals the total value of the combined
output in 1939 of the auto industry, steel industry, meat-
packing industry, petroleum industry, cigarette companies,
bakeries, smelteries of non-ferrous metals, paper mills,
and printers and publishers of newspapers, which represented
the nine leading United States industries in 1939. (Eaton,

op. cit., p. 85.)

155rap1e 8 shows a peak of 175,000,000 square feet
in the entire industry in December of 1943. By December of
1944, floor space was reduced by 7,600,000 square feet.

156¢1v11 Aeronautics Administration, "Aircraft, En-

glne, and Propeller Production,"” U.S. Mili Adrcraft Ac-
cegtancesE 1;@0-1;52 (Washington: vislon of Aviation -
stics, ce of Aviation Information, 1945), pp. 5, 7-8.

157 m14.
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and further to only 519,900 by VJ Day, August 1%, 1g45.158
Anticipating the reduction of military demand for aircraft
which was to come coincident with peace, the Aeronautical
Chamber of Commerce on behalf of the industry presented to
the Senate Military Affairs Committee a recommended program
to be followed 2s military demand contracted.l”d The program
pointed out that the aircraft industry had a small post-war
market awaiting it, and for this reason cutbacks should
first affect the temporary wartime manufacturers of aircraft
such as the automotive industry which would have substantial
post-war markets. The actions of the Govermment would sug-
gest that it subscribed to the recommendations because the
major pre-war airframe, engine, and propeller producers were
8till making deliveries, although in very reduced amounts,
after hostilities ceased. The zutomotive industry and other
licensee firms ceased their aircraft manufacturing opera-
tions.lso The smaller firms which had specialized in produc-
tion of small liaison and observation planes manufacture

such as Aeronca, Bellanca, Cessna, Taylorcraft, etc., were

15841111am Glenn Cunningham, op. cit., p. 145.

159Aeronaut1cal Chamber of Commerce, The Aircraft

Industry Pre 8 for the Future (Washington:™ Aeronautical
Chamber of Commerce, ISANY, p. 21.

160 Ford did not produce airplanes after June of
1945; General Motors (Eastern) stopped in September, and
Nash Kelvinator in October. By September of 1945 the
Studebaker, Dodge, Ford, Buick, and Chevrolet plants had
stopped przguging engines. (William Glenn Cunningham, op.
cit., p. 148.
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delivering no new aircraft to the Govermment as early as
1944,101 By the end of 1945 the Army and the Navy had can-
celled 18,267 contracts totalling $21,578,462,000.162 1
general it can be said that the firms making military
deliveries in December of 1945 were the major pre-war pro-
ducers.

The contraction also involved the withdrawal of the
non-aircraft companies (the automotive companies for the
most part), the dissolution of companies which were organ-
1zed during the war,163 and the withdrawal of some pre-war
producers. ®® Industry sales had declined from the peak of
$6,047,000,000 in 1944 to an estimated $1,200,000,000 in
1947.165  In December of 1945 there were sixteen airframe
plants remaining of the sixty-six which were in the industry

one year earlier.166

16101911 meronautics Administration, "Alrcraft,
Engine, and Propeller Production,” pp. 250-53.

162pe4na1d M. Cleveland (ed.), The Aviation Anmual
of 1947 (New York: Harper & Bros., 1947), p. BIF.

163Among these were Globe Ailrcraft Corporation,
American Aviation Corporation, and Columbia Aircraft.

1648uch were Brewster, Aeronautical Corporation, Cul-
ver Aircraft Corporation, Fleetwings, Howard Aircraft Corpo-
ration, the Naval Aircraft Factory, and the St. Louis Air-
craft Corporation.

1651ee, Aviation Pacts and Figures, 1957, p. 12.

166Day, op. cit., p. 148. Coincident with the con-
traction were vas eclining profits sharply in contrast
with the almost guaranteed profits earned during the war.
For example, Boeing, Bell, Consolidated Vultee, Piper, and
Lockheed all reported losses for 1947 while Martin, Curtiss-
Wright, Douglas, Ryan, and North American were reporting
reduced net returns. (Eaton, op. cit., pp. 92-93.
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In 1ts report of October 11, 1945, the Air Coordinat-
ing Committee recommended that 3,000 to 5,780 military air-
craft would need to be purchased annually, taking into
consideration prospective civilian aireraft production, if
the industry were to survive sufficiently to provide a safe
nucleus from which to expand in national emergency. The
estimated output of civil airframe welght and the output of
military airframes which was recommended represented from 5
to 9 percent of the 1944 production.167 Despite these
recommendations, the industry received only sufficient
orders for delivery of 1,669 military planes in 1946. Table
12 shows the number of aircraft produced and the value of
aeronautical production for the military and ¢ivil markets
for the period 1946-1956. Although in terms of aircraft
produced, output for the civil market appeared high in 1946,
it was insufficient to offset the extreme cutback in military
purchases. Actually, only 38,400,000 pound3168 of airframe
weight were produced that year against a range of 54,300,000
to 104,300,000 pounds recommended by the Air Coordinating
Commi ttee, 169

The continuing low level of sales forced aircraft
producers to diversify their output. Such items as aluminum
canoes, ple pans, wheelbarrows, dishwashers, furniture, ete.,

6Tuinton, op. cit., p. 48.
168Lee, Aviation Facts and Figures, 1957, p. 21.
169H1nton, loc. cit.
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were examples of the type of output in which the industry
engaged in its struggle for survival. The appalling condi-
tion of the industry in 1947 led to further investigations
of the industry by two federal groups, the President's Air
Policy Commission and the Congressional Air Policy Board.
The crux of their recommendations was that immediate action
should be takeﬁ to support the alreraft manufacturers.170
Their reports alerted the public to the collapsed state of
the aircraft industry and, therefore, to the growing in-
feriority of our air defenses. The reports spurred Congress
to increase appropriations for aircraft procurement. Military
aircraft purchased and sales rose subsequently though civil
demand had dropped off significantly from its 1946 level.

The interest in personal plane flying, especially
that of former military pilots, stimulated by the war
rapidly subsided. Production of light planes dropped off
from 34,568 units in 1946 to 7,039 units in 1948 and to only
3,391 1n 1950.171 The post-war boom in the personal plane
fleld was very brief. Owners, when they disposed of the
planes, frequently advanced the reason that the cost of own-
ing a personal plane was too high relative to the use gotten
out of 1t.172

170 See President's Air Policy Commission, . cit.,
and Air Coordinat Committee Report (Washington:™ Govern-
ment Printing UTT% ce, I5477.

1711ee, aviation Pacts and Figure, 1957, p. TO.

17210mn L. Bollinger and Arthur E. Tully, Jr.,

Personal Aireraft Buainesa at g%gggrts (Boston: Division
of Research, Harvard Business ool, 1947), p. 20.
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The number of civil transports produced declined
yearly from 433 in 1946 to 160 in 1949,173 and total civil
airframe weight produced declined from 25,500,000 pounds to

6,700,000 pounds over the same period.174

The post-war de-
mand for new transports was depressed by the sale of surplus
military transports. The period prior to 1950 was character-
ized by declining and generally low levels of output of
civil aircraft with a rising output of military alrcraft,
though not impressive in amount, after 1948.175 But the
reconmendations of the Air Coordinating Committee, the
President's Air Policy Commission and the Congressional Air
Policy Board were soon given a lower priority when in 1950
the Secretary of Defense Louls Johnson started the year with

an all out economy drive.176

Even with the increased appro-
priations of the preceding two years, most of the firms in

the industry were struggling to avoid financial losses.177

173pred Hamlin et al. (eds.), The Aircraft Year Book
for 1949 (washington: Yincoln Press, IGATY, p. 53.

17416, Aviation Facts and Pigures, 1957, p. 21.

175N’otable technological advance was being made in
the period. The conventional type fighters and bombers were
being replaced with Jet aircraft. The year 1949 was an im-
proved one in the industry because of increased Government
expenditures in the industry for research and.development
projects in the development of jet aircraft, atomic energy,
rockets, missiles, and supersonic airplanes. (Hamlin et al.,
Alrcraft Year Book, 1949, p. 69.)

17%red Hamlin et al. (eds.), The Aircraft Year Book
1950 (washington: ILincoln Press, 19507, p. 127.

177Three—fourtha of all Alr Force funds for ailrcraft
procurement went to three companies. J. Carlton Ward, Jr.,
"Industrial Planning for Production Expansion," Elements of
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With the outbreak of the Korean War, the economy drive in
the Defense Department was reversed. The necessity of main-
taining strong peace-time air defenses and the necessity of
peace-time support of the aircraft industry became apparent.
As a representative of the Aircraft Industries Association
noted:

The Year 1950 will probably go down in aviation history

as the one in which the industry, greatly aided by

by T At T ey
Between 1949 and the end of 1953, the year the Korean War was
terminated, annual output of military airecraft expanded from
2,544 units to an estimated 11,000 wunits. Civil output
did not change appreciably over the period. Annual value of
aeronautical production increased sharply from $1,781,000,000
to $8,511,000,000 in the same period. BEmployment in the in-
dustry rose from 281,800 to 779,100 employees.

Because of the existence of World War II plants which

were not being utilized, there was little need for construc-

tion of new plants. The Air Policy Commission listed

American Air Power éﬂaahington: Aircraft Industries Asso-
cIation, s P. 24,

The increase in demand following the pollicy change
in 1948 meant increased profits for some firms at least.
Convair, which suffered a $7,500,000 loss in the first half
of 1948, made a profit of $1,500,000 for the same period in
1949, Boeing, which had a loss of $327,198 in 1947, had a
mid-year net of $662,349 in 1949. Ryan's sales doubled in
1949 over 1948, and Douglas's net was 5,000,000 for the

riod from January to September of 1949 against a loss of
gg,ooo,ooo for the same period in the previous year. (Hamlin
et al., Alrcraft Year Book, 1950, p. 70.)

17811 4.
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21,200,000 square feet of available floor space of government
plant facilities at the outbreak of the war. Even after
the production expansion was more-or-less complete in 1952,179
around 10,000,000 square feet remained unused.lso With the
existence of surplus floor space which the Govermment was
willing to lease to the aircraft firms, the Govermment was
reluctant to finance new plant expansion. But Government
facilities generally were dispersed and geographically re-
moved from locations deemed most desirable to the existing
producers of military aircraft. The consequence was that
alrcraft companies were forced to finance much of their own
expansion if they did not choose to use Govermment surplus
plants. Table 13 1llustrates the extent to which leading
firms financed facilities expansion during World War II and
the Korean War. As can be observed, these firms spent
larger amounts for plant expansion during the Korean War
than they did during World War II. In total, the industry
privately fimanced $805,000,000181 of airerast plant facili-
ties from 1950 to 1953 as opposed to $280,000,000 financed
by the Govermment.®2 mo Government d1d, however, fimance

179pred Hamlin et al., The Aircraft Year Book 1952
(washington: ILineoln Press, 1953), p. 7%.

180pay, op. oit., p. 105.

1817otals of tax amortization certificates for land,
buildings, and miscellaneous, processed by the Naticnal
Production Authority Aireraft Division as of March 1, 1953.

182y,41ey and Cawley, Aviation Facts and Figures,
1953, p. 11.




81
much of the equipment expansion. The industry financed
$399,000,000 of new equipment purchased during the pertodlo3
and the Government financed $2,044,000,000 of the expan-
ston. 8% Mererore, of the total expansion of $3,528,000,000,
the Government financed $2,324,000,000, or roughly two-thirds,
and the industry financed $1,204,000,000 of the total.

TABLE 13

COMPANY EXPENDITURES FOR AIRFRAME FACILITIES EXPANSION,
WORLD WAR II AND THE KOREAN WAR

(Millions of Dollars)

Company 1940-1944%  1950-1953P
Bell Aircraft Co. $ 5.8 $ 6.2
Boeing Airplane Co. 10.8 15.3
Consolidated Vultee
Aircraft Corp. 27.5 13.0
Douglas Aircraft Co. 15.1 18.1
Fairchild Engine and
Airplane Corp. 1.4 6.2
Lockheed Aircraft Corp. 25.1 25,
Glenn L. Martin Co. 3.9 4.0
McDonnell Aircraft Corp. - 20.8
North American Aviation, Inc. s.g 13.9
.9

Republic Aviation Corp. .

8Value of facilities authorized.

hValue: of requests for tax authorization received
by the Alrcraft Division of National Prcduction Authority
as of March, 1953,

Source: Aviation Facts and Figures, 1953.

183 p1a.

( : 184 pstimate of the Alreraft Industries Association.
Did.
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The Govermment, though unwilling to fimance plant
expansion when it possessed unused capacity, did facilitate
privately financed expansion with the passage of the Defense
Production Act of 1950 which allowed for five-year amortiza-
tion of new facilities for tax purposes and Govermment
guaranteed defense production loans through the Federal
Reserve System.l85 Undoubtedly facilities expansion would
have been much greater had the Govermment acceded to the
wishes of aircraft manufacturers because manufacturers have
demonstrated extreme caution about expanding facilities with
thelr own capltal beyond the point where they can be profit-
ably used during the low swings of the procurement cycle.
This decision of the Govermment in effect caused much sub-
combracting because prime contractors, unwilling to expand
facilities privately financed, were being faced with pro-
duction orders larger than they could handle with existing
facilities which they were then utilizing.186 The limited
nature of the aerial warfare relative to World War II did
not demand a large output increase so the industry was able
to supply the market largely by itself. That which it could
not supply it subcontracted. Much of the subcontracting
remained within the industry, as did the licensing of which
there was considerably less than during World War IT.lS7

18slbid., pp. 47-49.

—————

l85Day, op. cit., p. 54,

187For example, though Boeing was "design prime" on
the B-47, Lockheed and Douglas were prime contractors in its
production also. (Ibid., p. 68.)
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Contraction in the industry following cessation of
hostilities in Korea in August of 1953 was not as violent as
that of World War II.'%8 1s 1ndicated in Table 12, mi1itary
aircraft production declined from an estimated 11,000 units
in 1953 to an estimated 6,800 units in 1956. Dollar value
of military aeronautical production had declined less
radically from $7,026,000,000 in 1953 to $6,559,000,000 in
1956. The value of civil aeronautical production had in-
creased from $734,000,000 in 1953 to $1,166,000,000. The
annual output of light planes for civil use inereased from
3,825 units in 1953 to 6,778 unite in 1956 while the average
anmial output of civil transport aircraft for this time
period was 318 aircraft. There was an apparent growing de-
mand for utility type aircraft for use by private business
and rarmers.lsg

Export demand was also on the increase. Prom a low
of $115,300,000 in 1946 by the end of 1953 the value of
aeronautical exports had climbed to $880,600,000 and rose
even further to $1,059,300,000 by 1956. This represented
an increase from 1.2 percent of the value of total United
States merchandise exports to 5.6 percent in 1956.190

l8800ntraction quite naturally was not expected to
be as great because expansion was not as great in absolute
terms. ‘

%%ham11n and Miller, The Atrcraft Year Book, 1955,

p. 83.
1%1ee, Aviation Facts and Figures, 1957, p. 105.
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Without a doubt the most significant development in
the industry since the Korean War has been the manufac turing
of guided missiles. Missiles, the most revoluticrary tech-
nological advance to occur in the industry since jet aircraft,
have come into importance since 1951. Pigure 4 depicts how
expenditures for missile procurement have increased yearly
from $21,000,000 in 1951 to an expected $2,955,000,000 by
the end of 1958. As of the beginning of 1958, there were
43 announced missile projects and the alrcraft industry was
the prime contractor for most of t:hem.lgl The technologieal
superiority of missiles as weapons of defense is anticipated
to cause an ultimate substitution of them for manned air-
craft of combat type. The trend is already obvious. Accord-
ing to Undersecretary of the Air Force Malcolm A. MacIntyre,
the Air Force will spend on aireraft in 1961 less than half
of the amount 1t spent in 1956, whereas Air Force spending
on missiles 1s anticipated to be more than five times greater
in 1961 than 1t was in 1956, and will then surpass the
annual rate of spending on manned aircraft.192 With respect
to this transition from manned aircraft to missiles, USAF
policy states:

As readily as missiles become operationally suitable,
they will be phased into units either to completely

l910rva1 R. Cook, ™Air Power Arithmetic," Planes,
13 (Dec. 30, 1957), 3.

192108 Angeles Times, April 9, 1958, p. 1.




85
FIGURE &
MISSILE PROCUREMENT,

Fiscel Years, 13951-1358

Millions
of
Dollars

3,000 2,955

2,500

2,000

1,500

1,000

500

1951 1952 1953 1954 1955 1956 1957 1958

Source: Aviation Facts and Figures, 1958.
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or partially substitute for manned aircraft according
to military requirements,193
Long Run Industry Trends
Technological advance.--To trace the step by step

evolution of aireraft to the present is a virtually impos-
slble task considering that there have been over 3,000 dif-
ferent models of airframes developed.lg4 The view of Grover
Loening, who was associated with the industry almost from

the start, is that speed represents the most striking progress
made by aircraft in the last 50 years.195 me rate of in-
crease in speed has progressed on an average at about 24
m.p.h., faster each year.lgs If the past rate of advance
continues, by the year 2003 aircraft will be flying at 2,400
m.p.h. Such increases in speed were made possible by im-
provements in the efficiency of and increases in the horse-
power of engines, and airframe design. This desire for speed
and the consequent necessity of reducing drag is considered
the most important single factor why the shape of the air-

193y.s. Afr Force, "The Guided Missile," The Air
Reservist, IX (December, 1957), 4.

1943&311 R. Iittin, "Airframe," Encyclopedia Ameri-
cana, I (1957 ed.), 181d.

lgsorover Loening, "Fifty Years of F Progress,

1955, " Smithsonian Imstitution Anmual ort (Washington:
GovernnE7?-F5IEfI3E_UTTTEET_I§5577_3T-§§87-—

n

19m1a, As of may 16, 1058, tne speed record for a
mamned aircraft was 1,404 m.p.h., which was set by USAF Capt.
Walter W. Irwin in a Lockheed 100A jet fighter. ({Los An-
geles Times, May 16, 1958, p. 1.)
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frame has undergone {innumerable changes.197 To move the
wind resistant Kitty Hawk plane of the wrights at 300 m.p.h.
would require 46,000 horsepower; by 1960, only 2,300 horse-
power will be required to move an aireraft of current design
at 300 m.p.h.l98 The increased speeds and loads of aircraft
have led to notable changes 1n materials used in their con-
atruction. The Wright plane was made entirely of wood,
wire, and cloth--the frame was exposed with only the wing
and control surfaces covered.199 By World War II, fighters
and bombers were made entirely of strong, lightwelight
aluminum alloys and stee1.200

Up to the 1930's most aireraft constructed were bi-
planes.2°1 Since the early 1930's the monoplane design
became more widely adopted. Alrcraft power plants were of
the line and radial type reciprocating engines until the
period 1946-1951 when the transition to jet powered aircraft
202 gy 1957 the
last piston driven fighter aircraft had been retired from

was being made by the military services.

19711 tt4in, op. cit., p. 181b. 198114., p. 181d.

—————

199y 5. Alr Force, The History of Military Flight
(washington: TU.S. Alr Force, 1950), P. O-

200114, Metal was being used increasingly in air-
craft construction in the 1930's. The first all metal air
transport, the Ford-Stout Pullman, was pullt as early as

1924." Douglas Rolfe and Alexis Dewydoff, lanes of the
World from Pusher to Jet, 1490-1954 (New Yor%: SImon %
us ’ » P .

201g,o 3pid., pp. 28-160. 202506 1pid., pp. 250-312.
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the Air Force and jet bombers had largely replaced those
powered by reciprocating engines. Orders for Jet and turbo
prop Jet transports had been made after 1956 by the services
and the commercial airlines to replace conventional propeller
driven transports.

With the development of superior products production
costs and unit prices have increased notably. As examples
of this, the World War II fighter, the P-51, cost $50,985,203
The F-86 fighter produced during the early 1950's cost
around $154,000.2%% The B-29 bomber cost $509,465.905  1tg
counterpart in 1958, the B-52, at its lowest contract price,
cost the Government $3,940,523,206

The process of technological innovation in the cre-
ation of new and superior products has caused a high rate of
product obsolescence in the industry. Just as the all metal
airplane proved to be superior to the airplane of wooden
construction, the monoplane superior to the biplane, the Jet
aircraft superior to those with reciprocating engines, so

203p1red Goldberg (ed.), A History of the United

States Air Force, 1907-1957 (New York: D. Van Nos 0.,
s P. .

204U.S. Congress, House of Representatives, Aircraft
Production Costs and Profits, Hearings before the Subcommlttee
or Specla vesvligations of the Committee on Armed Services,
8l4th Cong., 2d Sess., under authority of H.Res. 112 (wash-
ington: Govermment Printing Office, 1956), p. 1348.

205g01dberg, loc. cit.

206U.S. Congress, Aircraft Production Costs and
Profits, p. 1777.
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now the guided missile 1s demonstrating its superiority to
the airplane as a weapon of war.207 Such "creative destruc-
tion" 1s now forcing the industry to produce technologically
superior jet aircraft and missiles.ao8

Sales, output, and employment.--The historical
trends in the industry are depicted by Pigure 6. It was
necessary in each of the three items measured to use two
separate graphs to portray these trends because of the fan-
tastic rise in sales, employment, and production in the
period beginning with World war II. Prior to 1941 the ex-
tent of sales was a matter of millions of dollars and em-
ployment a matter of thousands of employees. After that
time, measurement of industrial activity was done in billioms
of dollars and, for a time, millions of employees. Aircraft
production per ammum, however, has always stayed within the
100,000 range.

As these indices of economic activity in the industry
show, there i1s no discernible secular trend in the industry.
Because of the domlnance of military aircraft production,

207
Although each innovation in this process of his-

torical development of air weapons usually has more than

one quality leading tc its acceptance over its predecessors,
speed appears to be the most sought after characteristic.
The superiority of the guided missile lies most in its
ability to travel at supersonic speeds. For this reason
there has been no known effective means of defense developed

against it.

208y gure 5 11lustrates the evolution of aireraft of
the United States Air Force. The illustration ciassifies the
aircraft as to type and, on the reverse side, denotes the
manufacturer of each aircraft.



EVOLUTION OF
USAF AIRCRAFT

1907 - 1957

All airplanes on the chart are drawn fo accurale scale in relation fo

each other and represent an overall reduction of 720 fo 1 from actual size.




All aircraft listed here are represented on the chart. Listing is according to usage, includes manu-
facturer and is in chronological sequence. To locate given plane on chart, refer to model designation.

TRAINER TRANSPORT-CARGO
Tl Martin T2 Fokker
IN-2, JN4D ..o Curtiss DH4B ... . ... . Boeing
S4C . Thomas-Morse DWC ... . Douglas
TW3 L Dayton-Wright; Consolidated XAL oo Cox-Klemin
PT-1 . ...................... Consolidated C-lo Douglas
PT-3 Consolidated C2,C7 ... Fokker
PT-13 Stearman C4,C9. .. .. . F°f'd
PT-I7 Stearman C8. o Faxrchxl.d
PT-I 9 Fairchild Y [ C- I 2 e e e e e e et e e e Dei‘roﬁ'
PT.22 Rvan YIC-14, YICI5 ... ... ... Fokker
O Y YIC23, YIC:25 ... ... ... Lockheed
BT-1 Douglas C-24 American
BT-9 .. ... North American c27 . Bellanca
BT-13 : VUH?e YIC30 .. Curtiss
AT-S ..................... . Curtiss XC-3 Vo Fairchild
AT6 North American C-32,C33 . ... Douglas
AT-7 Beech XC35 Lockheed
AT8 Cessna C36 Lockheed
AT9 .. Curtiss C40B .. Lockheed
AT-10 ... ............... . . Beech UcC-43 Beech
AT-LL oo Beech UC45 C45 ... ... Beech
AT-17 ... R Cessna Ci46 Curtiss
T-bG;I LT-6G (AT-b) ,,,,,,,, North American C-47, C-48, C-49, Cs3 ... .. Douglas
T-28 .. North American C.54 I Douglas
T29 . Convair G600 Lockheed
T34 Beech UC-64 .. Noorduyn
XT-37, T-37A ''''''''''' Cessna C-69 ...................... Lockheed
. Cr4 Douglas
TB-25 . ......... . North American A
. C76 .. Curtiss
TP-5ID ... .. ..... ... . North American
TE-102A C . UC-78 .. Cessna
- R - onvair C-82 ... Fairchild
OBSERVATION & LIAISON C.87 Convair
Salmson 2A.2 ... . e Salmson C-97 .. Boeing
DH-4 . L Various XC98 ... . Boeing
O-1, 016, O-1t . ...... ... . Curtiss XC99 Convair
O2d .. ... . Douglas crs Douglas
O-19 . Thomas-Morse C-119C, C-HI9G ... ... .. Fairchild
0_25 o ) Douglas XC-|20 ............... Fairch”d
o38 . . Douglas C-121, EC.121C .~ . Lockheed
O43A . Douglas XC-123, XC-123A {(X&-20). ....... Chase
O-46A ................ Douglas C-|24 ........................... DOUgIaS
0-47A . North American YC-125B . Northrop
YG. 1B Kellett LC-126C . Cessna
yiesi . MC-I31A, CH31B ... ... . Convair
1G-51 . o | Ryan
. C-133 Douglas
OA49(L-1) .o Stinson KC-135 Boo:!
) 135 oeing
O52 . .. Curtiss Amphibi
L-4 Piper Tpmbtan
""""""""""""" ’ le COA-1 c i oo Loening
L5 : ultee OAI(YIC2Y) ... Douglas
L3 = Convair OA4(YIC26) . ... Douglas
LIS o Boeing YOA-S . .. Douglas
O North American OAS L Grumman
LI7B o : Ryan OA-10A (SA-10A} ................ Vickers
L9 Cessna SALI6A . Grumman
L-20 .. . . DeHavilland Miscellaneous
L-23 . Beech $B-176 .. veieeie..... Boeing

L26 o Aero Design SB-29, KB-29M, KB-29P .............. Boeing



Helicopter SE BA it British
HS5H oo Sikorsky MB-3A L Boeing
H-13 Bell SE-SE ... Eberhardt
YH-T6A Piasecki PW.8 e Curtiss
H19 Sikorsky PW-9 Boeing
H-21 Piasecki 0 Curtiss
Utility XP-5 Curtiss
YU-L DeHavilland P-6 Curtiss

BOMBER P12 Boeing
DH4 Various P-16 (PV-I) .o Berliner-Joyce
MB-2 (NBS-1} ....... ...... Curtiss. Martin XP-23 Curtiss
XNBL-t .o Witteman-Lewis (Barling) P-26A L Boeing
B-2 ) Curtiss F-30 (PB-2A) ... ... ...l Consolidated
B-3,B5.,B6 ... .. Keystone YEM-1 ) Bel}
YIB9 . Boeing P35 Seversky/Republic
B-10 . . Martin P36 ... .. Curtiss
B-12 . Martin YB-37 Curtiss
XB-i5 (XC-105) ... Boeing P38 ... Lockheed
B-17 ... Boeing/Douglas/Lockheed P39 Bell
B-18,B-18A ................. . Douglas P40 ... Curtiss
XB- | 9 R Douglas XP-42 ......................... Curfiss
B-24 .. ... .. Convair Ford/Douglas P43 Republic
B-25 ... North Amazrican P47 Republic
B-26 Martin PST North American
B-29 ... Boe]ng/Be][ Martin XP-S55 . . Curtiss
B-32 ........... e Convair PSSA Bell
XB-35 .. ...l . Northrop P61 .. Northrop
B-36 Convair P-80 (F-80) ................. . Lockheed
xB-42 e e e e e Douglas XP-S! .................... Convair
XB-43 I, Douglas P-82 e e e e e e e NOI“H’I American
B45 ... North American F84 Republic
XB-46 s . Convair XF-85 ................... McDonnell
B-47 . Boeing F86 .. .. North American
XB-48 Martin F-89 Northrop
YB-49, YRB-49A . ... .. .. ... .. Northrop XE91 oo . Republic
B-50 ... .. Boeing XE92A . ..ol Convair
XB-S1 Martin F94 Lockheed
B-52 . o Boeing F-100 ... .. North American
B-57 Martin Fol . ... .............. . McDonnell
XB-58 .o Convair F-104 . e Lockheed
B-66 .. ... Douglas RACER & RESEARCH

ATTACK R-6 e Curtiss
GAX(GA-I} ... Boeing XPS. | o Dayton-Wright
A-3 e Curtiss R3C-1, R3C-2 ... ... ... Curtiss
A8 Curtiss XSl (X-1), X-1E ... . Bell
Al (P30} oL Consolidated X.2 o o Bell
A-12 Curtiss X3 ... ... . Douglas
A-17, A-LTA Northrop X4 o .. Northrop
A-18 Curtiss X.5 o Bell
Aaa T PHOTO/RECONNAISSANCE
A26 Douglas F8 DeHavilland
A36 ... .............. North American XE-T1(XR-HE) o Hughes
XA38 Beech XFA2 (XRA2) oo Republic

PURSU'T/F'GHTER XF-ISA ....................... Nor+hrop
SPAD XII C.l, SPAD VIIC....... .. French MISSILE
Nieuport 28 . . ... ... ... ... ... French TM-61 Martin

Sopwith Camel .................... British SM-62 L Northrop
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fluctuations in the industry have been attributable almost

entirely to fluctuations in military demand.aog The major
changes were, of course, during World War I, World War II,
and the Korean conflict, and the level has remained high
subsequently due to the intensity of the "Cold War."

Commercial sales.--There are indications that the

demand for military aircraft is decreasing as missiles are
being substituted for them. But the money demand for civil
aircraft, although a relatively small part of the total air-
craft market, 1s increasing. Flying safety has improved
rather steadily to the point where in 1955 there was only
one fatality per 1,964,459 plane miles flown, campared to
one fatallty per every 245,845 plane miles flown in 1932.210
When increasing safety 1s considered along with the fact
that cost of air travel has been decreasing,211 it seems

reasonable to conclude that these have been strong factors

209The discussion of each historical period in the
pages above, however, gives a detailed account of all fluc-
tuations in industry sales and output attributable to chang-
ing military, civil, and export demand.

210c1y11 Aeronautics Administration, CAA Statistical
Handbook of Civil Aviation, 1957, p. 125.

211Between 1926 and 1956 the average revenue per
passenger mile declined from 12 cents to an estimated 5.30
cents on scheduled airlines. Although railroad coach and
intercity bus travel were still much cheaper, 2.56 cents
and 2.12 cents respectively, air travel cost had declined
much more than either of them in the same period. Pullman
rates, often regarded in close competition with air travel,
had risen from 3.08 cents in 1937 to 4.77 cents in 1956.
(Lee, Aviation Facts and Figures, 1957, p. 99.)
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leading to a widening market for air travel and, consequently,
for civil aircraft. In 1945 there were 6,576,000 domestic
passengers on scheduled airlines at a per mile passenger
fare of 4.95 cents. At that time it was estimated that
domestic air carriers would have 20,000,000 passengers at
an average fare of three cents per mile in 1955.212 put tn
1955 there were 38,025,000 passengers at an average per mile
fare of 5.35 cents,213 which reveals how drastically the
rise in demand for commercial air travel has been under-
estimated. Moreover, the price of passenger air travel had
decreased relative to other things. wWwhile the consumer
price index on all items rose 48 per cent over this same
period,214 the price of passenger air transport had increased
only 8 percent.

Since World War II there has been a growing demand
for commercial air freight service. Between 1947 and 1957
air freight transport has increased from 38,000,000 ton miles
to an estimated 500,000,000 ton miles.2> The direction in
which this market has been growing is evidence of an increase

21201v11 Aercnautics Administration, CAA Statistical
Handbook of Civil Aviation, 1 (washington:™ Government
n ce, » P. .

213¢1v1) Aercnautics Administration, CAA Statistical
Handbook of Civil Aviation, 1957, pp. 78, 80.

el of Governors, Federsl Reserve Bulletin,
43 (August, 1957), 970.

21 D. Denny, "Wings for Things,"” Planes, 13
(Nov. 29, 1957), 4.
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in demand for commercial transport alrcraft for these pur-
poses.

The personal and business plane market has grown
markedly in recent years. In 1946 an estimated 1,000,000
hours were flown by business aircraft, as compared to
5,000,000 hours in 1956.216 petween 1954 and 1956 deliveries
of utility type aircraft had increased from 3,073 to over
6,000.217 Dr. leslie A. Bryan of the Aircraft Owners and
Pilots Assoclation predicts that there will be 80,000 busi-
ress aircraft in operation by 1966.218

Therefore, i1t appears that as the market for manned
aircraft is contracting because of the technological
superiority of missiles as weapons of defense, the commercial
market for manned aircraft shows signs of expanding because
of increasing passenger travel, increased air cargo hauling,
and increased use of utility aircraft for business purposes.
However, the increase in sales of commercial aircraft will
probably be insufficlent to offset the decreasing sales of
military aircraft in the near future. Only if the aircraft
industry can hold on to the missile market can it hope to
retain the current high volume of sales.

210p1anes, 13 (0ct. 30, 1957), 7.

217Roscoe Turner, "Skyway," Planes, 13 (Jan. 23,
1957), 4.

218A1rcraft Owners and Pillots Association, "Business
Flying Looks Like Billion Dollar Business," AQOPA Pilot,
March, 1956, p. 50a.




CHAPTER II
THE PRODUCT MARKET

The market for the products of the aircraft industry
is divided into two principal sectors. The larger of the
two by far, both in terms of airframe weight produced and
in value of product sales, 1s the military market sector.
In the military market sector the United States Govermment,
for national security purposes, is the sole purchaser of the
products of the aircraft industry through its armed services,
principally the Alr Force, the Navy, and the Army.>

The other principal market sector is the ecivil market,
which 18 further subdivided into the market for transport
type aircraft used for commercial transport purposes, and the
market for light airplanes used mostly for various business

purposes and pleasure.2

lOf the three services, the Air Force is the biggest
purchaser of the industry's products. Of the projected
actlve aircraft inventory of 41,219 units to be reached at
the end of 1958, the Air Force will have 24,398 planes, the
Navy 11,790, and the Army 5,031 (lee, Aviation Facts and
Figures, 1957, p. 32). In terms of alrframe welght, which
also Is directly correlated to production cost and product
prices, expenditure, and products purchased, the Air Force
surpasses the other two services by an even greater margin

than indicated by production statistics, which reflect num-
bers of aircraft purchased.

2Those aircraft which are over 3,000 pounds airframe
welght are deslgnated as commercial type aircraft. Those
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That which follows shows how the recent market for
the products of the aircraft industry has been divided among
the principal buying groups which purchase the products of
the industry for distinct uses.3

The Civll Market Sector

The demand for civil aireraft has never been so sig-
niflcant that the industry could have survived except on a
very small scale without one or more of the forms of Govern-
ment assistance which have aided 1t in its development.
Without federal subsidies for air mail transport, federally
financed airways facilities and appropriations for airport
development, liberal amortization policies in times of ex-
pansion, and above all, military contracts for development
of aircraft prototypes and for aireraft production, the in-
dustry would be one of minor importance. There are countless
cases where the development of military aircraft largely
financed by the Govermment have resulted in civil counter-

parts with small variation in construc’cion.4 Less obvious

which £211 under 3,000 pounds are considered to be in the
personal and business or utility category. U.S. Bureau of

the Census, 1954 Census of Manufacturers, Aircraft and
Parts, Bulle¥in MC-37B (Washington: Government Printing
Of'tice, 1957) . 10,

s P

craft, but also aireraft parts for the maintenance of

4The Boelng C-97 and its civil counterpart, the
Stratocruiser, is an example of this. The Boelng KC-135
will have its civil counterpart in the Boelng 707 to be
operated in passenger transport by leading airlines.
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are the many engineering advances discovered on Government
financed projects which have been applied to aircraft
manufactured for sale in the civil market. Such indirect
Govermment flnancing has allowed for lower costs of produc-
tior and lower prices of improved civil aircraft. Under
these circumstances it has been profitable for airlines to
purchase aircraft which otherwise they could not have
purchased as a profitable undertaking. In short, Govern-
ment assistance in air transport operations and in aircraft
manufacturing has been extremely important in accounting
for the existence of the civil market sector for the air-
craft industry.

Relative to total aircraft production, total pounds
of airframe weight produced, and total sales of the indus-
try, the civil market sector historically has been small
in relation to the total market for the products of the
industry. Table 14 shows these relationships for the years
1952 to 195¢. Civil aircraft output varied annually between
3,489 and 7,205 units and between 27 per cent and 51 per
cent of the total 12,389 to 14,005 units produced. Because
most of these civil aircraft produced were small relatively
inexpensive aircraft, pounds of airframe weight produced
and product sales provide a more realistic representation
of the ilmportance of the civil market sector in relation to
the total market. Civil airframe weight represented between
6.9 per cent and 14.4 per cent of total airframe weight
produced. The value of the products of the industry pur-
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chased by the civil sector of the market ranged between 9.5

per cent and 15.1 per cent of the total for the period. On
the basis of the data, the civil market can be said to be a
relatively small sector of the total market for the products
of the industry.

The commercial market subdivision.--Aircraft pur-

chased for purposes of commercially transporting passengers
and cargo, though relatively small in number, make up the

biggest proportion of sales to the civil market. The main
purchasers of these aircraft are the passenger airlines and
alr cargo lines. There were 40 United States certified air
carriers as of December 31, 1956 operating 1,606 aircraft.5
Of this number, six were all-cargo lines utilizing 117 air-

craft.6

Eighty-two of the 117 cargo planes were Curtiss
C-46's which have not been produced since World War II7
suggesting that purchases by all-cargo carriers represent a
very limited market for the output of new transport air-
craft.
Of the airlines purchasing transport aircraft, the

"Big Four"--American Airlines, Eastern Air Lines, Trans
World Airlines, and United Alrlines, operated 632 or 43 per

cent of the alrcraft used in domestic and intermational

5Civil Aeronautics Administration, CAA Statistical
Handbook of Civil Aviation, 1957, p. 71.

6

Ibid., pp. 71, 104.

TRolfe and Dawydoff, op. cit., p. 243.
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operations in 1956.8 The purchases of the other 57 per cent
were distributed over the remaining 36 operators. As much
as 76 per cent of the aircraft in scheduled operation were
operated by as few as 12 of the 40 air transport companies.9

.The export market for civil air transports has been
substantial in recent years. Table 16 reveals that as
recently as 1955 a total of 95 aircraft of the transport
class were exported having a value of $81,200,000 or 39 per
cent of civil transport production and sales of that year.
In the period 1952 to 1956 export sales of civil transport
type aircraft were 34 per cent of the totél sales of this
category while in number of alrcraft produced exports re-
presented 27 per cent of the total.

In relation to total civil production, the output
of commercial aircraft ranged in the period 1952 to 1956
between 5.9 per cent and 12.9 per cent of the total, as is

depicted in Table 17. However, in terms of value of output,

8There were 1,606 aircraft operated by the United
States scheduled air transport industry in 1956. Of this
number, 821 were used wholly in domestic operations, 247
were used wholly in international operations, and 518 were
used in both domestic and international operations. The
balance of the 1,606 was made up of 20 helio copters which
Wwere operated domestically. Air Transport Association of
America, Air Transport Facts and Figures (18th ed., Wash-
ington: 1957), p. 25.

9The following companies operated 1,216 of the 1,606
aircraft in operation the latter part of 1956 and early
1957; American airlines, Eastern Air Lines, Trans World
Airlines, United Air Lines, Braniff Airways, Capital Air-
lines, Delta Air Lines, National Airlines, Northeast Air-
lines. Western Air Lines, and Pan American Airways. See
Moody's Investor's Service, Moody's Transportation Manual
(New York: D. F. Shea, 1957), an e or a 11st of
certificated air carriers.
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TABLE 15

UNITED STATES CERTIFICATED AIR CARRIERS, BY CLASS
As of December 31, 1956

HELICOPTER LINES

Big four

American Airlines
Eastern Air ILines
Trans World Airlines
United Air Lines

Other trunk lines

Braniff Airways
Capital Airlines
Continental Air Lines
Delta Air lLines
National Airlines
Northeast Airlines
Northwest Airlines
Western Air Iines

Chicago Helicopter Air
Service

Los Angeles Airways

New York Afrways

TERRITORIAL LINES
(Other than Alaska)

Hawalian Airlines
Trans-Pacific Airlines

INTERNATIONAL AND OVERSEAS LINES

American Airlines

Braniff Airways

Caribbean Atlantic Airlines
Delta Air Lines

Eastern Air lines

Mackey Airlines

National Airlines
Northwest Airlines

Pan American World Airways
Pan American-Grace Airways
Trans World Airways

LOCAL SERVICE LINES

Allegheny Airlines
Bonanza Air Iines

Source:

Central Airlines
FProntier Airlines
Lake Central Airlines
Mohawk Airlines

United Air Lines
Uraba, Medellin, and
Central Airways

North Central Airlines ALL-CARGO LINES

Ozark Air Iines
Pledmont Aviation
Southern Airways
Southwest Airways
Trans-Texas Airways
West Coast Airlines

AAXICO Airlines

Aerovias Sud Americana

Flying Tiger Line

Riddle Airlines

Seaboard and Western
Alrlines

Slick Airways

CAA Statistical Handbook of Civil Aviation, 1957.
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the commercial transport production averaged well over 80
per cent of the total civil market for the period. The
big growth of value of total civil production from $197,151,000
in 1952 to $680,744,000 in 1957 1s largely attributable to
the increase 1n value of commerclal transport sales from
$173,299,000 in 1952 to $586,381,000 in 1957.

The extent of the market for civil transports is
increasing. Route mileage has increased from 120,400 miles
in 1946 to 198,528 in 1956. 1In 1956, the airlines carried

10 yhereas 1t had taken 24

their 300,000,000th passenger.
years to carry the first 100,000,000 passengers, and four
more years to carry the second 100,000,000, it took only a
little over two more years to carry the next 100,000,000.ll
Table 14 indicated almost a 70 per cent increase in civil
airframe weilght since 1952 much of which represented trans-
port aircraft output; and Table 17 indicated that sales of
transport aircraft had increased over 300 per cent for the
same period. In 1956 the air transport industry had com-
mitted itself to $2,600,000,000 in orders for piston-
engined alrcraft and jet alrcraft. By the end of 1956 the
backlog of new aircraft on order was 670.12
The increase in demand for air passenger services

noted above, and cargo hauling, has been followed by a

loAir Transport Assoclation of America, op. cit.,
P. 5.

1pi4,

12

Ibid.
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rather steady rise in profits in the total scheduled air-
line industry from a net loss of $26,404,000 in 1947 to a
net accounting profit of $78,780,000 in 1956.13 Rising
profits have consequently caused air carriers to expand
facilitles resulting in the increased demand for the pro-
ducts of the aircraft manufacturing industry.

As would be supposed, the demand for commercial
transport aircraft is a derived demand from the demand for
civil alr transport services. For example, total revenue
ton miles flown increased from 692,739,000 in 1947 to
1,903,180,000 revenue ton miles in 1954.14 Between the
same two years commercial aircraft sales increased from
$122,073,000 to $254,502,000.22 1In other words, revenue
ton miles flown increased approximately 275 per cent.
Commercial transport sales increased approximately 209 per
cent. Although it increased at a somewhat slower rate,
commercial transport sales increased correspondingly as
revenue ton miles increased.

Market classification.--Producers of transport air-

craft sell in a market in which a small number of buyers
purchase most of the civil transport aircraft produced. In

the civil transport market subdivision buyers buy directly

131p14., p. 20.

14Civil Aeronautics Administration, CAA Statistical
Handbook of Civil Aviation, 1957, p. 85.

15U.S. Bureau of the Census, 1954 Census of Manu-
facturers, loc. cit.
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from manufacturers.16 Because of thelr limited numbers and
the very large dollar outlay which they would make for each
aircraft purchased,17 they are in positions to exercise
more bargaining power over sellers than if they were numer-
ous and 1f individual purchases were small in dollar value.
The demand side of the market therefore is essentially

18

oligopsonistic in structure.

Personal and business aircraft market.--Alrcraft

purchased for general purposes, greatly outnumber aircraft
purchased for commercial transport purposes. During 1956,
there were 63,000 aircraft in this category which flew
10,000,000 hours in contrast to the nation's transport

165, 6. Glover, W. B. C. Collins, and G. Rowland

eds.), The Development of American Industries, 3rd. ed.
New York: Prentice-Hall, 1951), p. 3850.

17In 1946 four engined airliners cost around
$625,000. Much improved versions cost around $2,000,000
in 1956. The new jet liners of Boeing and Douglas will
cost up to $6,250,000. SAir Transport Association of

America, op. cit., p. .

18The classification is made on the basis that
buyers are small in number, or few, which i1s in accordance
with the definition of "oligopsony”" in the standard works
on the subject of price theory. The fact that there are
at least 40 potential buyers of commercial transport air-
craft in this country alone might cause some to consider
the classification in this instance erroneous. However,
when we consider the predominance of 12 of the 40 commer-
cial operators the classification appears correct. Further,
according to Professor William Fellner: "The number of
such important sellers or buyers must be small--they must be
few--in a sense defined in relation to the term 'important!;
individual members of a very large group are not important
in this sense. Such important sellers and buyers are
called oligopolists or oligopsonists. They may or may not
coexist with an atomistic group of sellers or buyers in the
same industry.” William Fellner, Competition Among the Few
(New York: Alfred A. Knopf, 1949); p. 17.
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fleet which operated less than 1,500 aircraft and flew
3,500,000 hours. 9

Light aircraft of this classification are purchased
for a variety of uses. Businesses own and use them as a
means of rapid transportation in connection with business
operations. In fact, an estimated 45 per cent of the total
hours flown by light civil aircraft in 1955 was for busi-
ness purposes.20 They are also used for such commerclal
purposes as aerilal surveylng and mapplng, patroling of
power lines and pipe lines, supply hauling to remote areas,
and other miscellaneous uses. In agriculture such aircraft
are used for crop dusting, spraying, seeding, fertilizing,
fence patroling, etc., as well as for transportation. Such
industrial and agricultural uses accounted for around 20
per cent of the hours flown by this class of aircraft in
1955. In the same year the use of aircraft for instruc-
tional purposes amounted to about 13 per cent of total hours
flown by light civil aircraft. Contrary to popular belief,
the use of such aircraft for pleasure or sport is small in
relation to total hours flown by them. In 1955 flying for
sport and pleasure represented only 21 per cent of total
hours flown.2!

In the period 1952 to 1956 annual shipments of per-

191ee, Aviation Facts and Figures, 1957, p. 67.

201p14., p. 73.

2lciv11 Aeronautics Administration, CAA Statistical
Handbook of Civil Aviation, 1957, p. 43.
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sonal type aircraft ranged from a low of 3,057 units in 1952

to a high of 6,778 units in 1956.°°

Utility, or personal
type, alrcraft averaged more than 90 per cent of total civil
aircraft shipments for the period. But in terms of the
value of all civil shipments, they averaged less than 20 per
cent of the total.

As noted in Table 15, the export market for utility
aircraft has ranged numerically between 529 units and 966
units, and in value terms between $4,500,000 and $11,000,000.
Exports as a per cent of output of utility aircraft has
varied between 14 per cent in 1956 and 26 per cent in 1954
although exports of 966 units in 1956 was, in absolute
terms, the high for the period. The value of exports for
the period ranged between 11 per cent of total output in
1954 and 24 per cent in 1952, and in absolute terms reached
the high of $132,900,000 in 1956. The export market for
utility aircraft is a significant part of the total utility

aircraft market.

Market classification.--Light plane producers sell

in a market where buyers number in the thousands. Actually
they sell through distributors or factory appointed dealers.23
Because of their number and lack of organization, individual
buyers are not in a position to exercise significant power

over sellers to influence price. The demand gide of the

22See Table 18, infra.

23Glover, et al., op. cit., p. 850.
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market for light aircraft therefore is "competitive" in

structure.

The Military Market Sector

Although the annual output of civil aircraft has
frequently been greater than that of military aircraft
since 1909, expenditures for civil aircraft have been small
historically in comparison to expenditures for military
aircraft. It was observed in the previous chapter that the
demand for military aircraft changed in response to changes
in defense policy as our requirements for national security
were altered. The purchases of aircraft for military uses
are made by one buyer, the United States Government. How-
ever, buyirg is done through and for the independent ser-
vices, the Air Force, the Army, the Navy, and to a lesser
extent, the Marines and the Coast Guard. Each service has
assigned military missions to perform in assuring national
security. To execute these missions 1t has what are termed
organized "weapons systems." For example, the Air Force
has four weapons systems: the strategic air system, the
air defense system, tactical air system, and the air trans-
port system.24 Each of these systems in turn requires
certain types of equipment, in this example, aircraft,
which will assist 1t in accomplishing its task relative to
the over all mission of the Air Force. 1In 1956, the Air

24D. L. Putt, "Systems Approach to Air Weapons
Deve%opgent," Society of Automotive Engineers, 61 (February,
1953), 60.
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Force was purchasing four different bomber types, one tanker
type, four trainer types, seven fighter types, three cargo
types, two transport types, one utility type, and one anti-
submarine type aircraft.25 The Army was purchasing two
types of liaison aircraft and the Navy was purchasing four
trainer types, seven fighter types, two attack types, two
anti-submarine types, two utility types, and one minelayer

6 Each aircraft type purchased was designed

type aircraft.2
to perform a particular function in the operation of a
weapons system.

The extent to which the military market sector
represents the largest proportion of the total aircraft
market i1s revealed in Table 19. Between 1952 and 1956 total
aircraft production has fluctuated between an estimated
12,389 units and an estimated 15,134 units. Military pro-
duction has ranged between an estimated 6,800 units and
11,000 units. During three of these years, even in terms
of numbers of aircraft produced, military production was
over 70 per cent of total aircraft output. But production
units are a less meaningful indicator of the importance of
the military market sector relative to the total market
because total unit production data includes a large number
of small, relatively inexpensive civil aircraft. Airframe

welght and value of aircraft and parts produced are there-

251ee, Aviation Facts and Figures, 1957, p. 17.

261p14.,
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fore better indicators of the ilmportance of the military
market sector relative to the total market. Between 1952
and 1956 military airframe weight represented over 90 per
cent of total airframe weight produced for four out of the
five years. In terms of value of alrcraft and parts pro-
duced, military output ranged between 85 and 90 per cent

of the total in the same time period. This data reveals
the predominating importance of the military market sector
relative to the total market for the products of the indus-
try.

It was noted in the previous chapter that the air-
craft industry is presently in a state of radical tran-
sition. Technological innovation in weapons development
of rockets and missiles 1s accelerating the obsolescence
of manned fighters and bombers. In an address delivered
in 1949, John K. Northrop, a pioneer and leader in the air-
craft industry, stated with great foresight that pilotless
guided missiles would form the backbone of'the Alr PForce's
offense by 1960.27 He further predicted that manned mili-
tary aircraft would be limited to transports of various

sizes and categories.28

By mid-1957 missile development
was far enough along that it was anticipated that the
development of new manned bombers was about to end. General

Ira Baker, Director of Procurement and Production of the

27Northrop, op. cit., pp. 23-24,
281b14., p. 25.
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Alr Material Command of the Air Force, speculated that:

". . . one or two more maybe, but not much more"

this development. . . . aepends on the ICEM."S0
General Baker expressed the belief that a major missile
break-through would virtually obviate the development of
new long range bombers. In October, 1957, 1t became
obvious that the Soviet Union possessed an intercontinental
balliistic missile when it launched a heavy earth satellite.
By the end of December, 1957 the United States had revealed
its possession of intercontinental missiles when President
Eisenhower stated in a television broadcast:

A different kind of missile, the air-breathing Snark,

recently travelled over a guided course fo§ 5,000
miles and was accurately placed on target. Y

Though the Air Porce will undoubtedly continue to buy cur-
rent production models of manned bombers and some new
models presently beilng designed until its arsenal of ICBMs
1s adequate, the granting of new design and production

1 There 1is

contracts for bombers is somewhat dubious.3
little reason to doubt that the already operational shorter
range missiles of several types willl cause a similar fate

as in bombers for fighter aircraft, fighter-bombers, and

29Merr111 Iynch, et al., "Tne Course of Air Material
Command," Investors Reader zJuly 24, 1957), pp. 4-5.

3°U.S. Air Force, "The Guided Missile," p. 5.

31For example, North American presently has the develop-
ment contract for the B-7O supersonic bomber. Undoubtedly
production contracts for it will eventually be awarded but
it 1s belleved that the B-70 is one of the last bombers
which will be designed and produced.
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interceptors.

The airframe industry also sells products and ser-
vices other than aircraft. The "other products” category
ranged between a low of $751,000,000 and a high of
$1,771,000,000 of sales between 1952 and 1956.32 Such
sales include various projects performed for the Govern-
ment in the development of prototypes, research, and
missiles sales--the latter of which is the most important
in terms of sales value. In 13956 sales of other products
by the industry amounted te $i,771,000,000. Of this amount,
$1,168,000,000 was for missiles procurement. It was noted
in the last chapter that missiles procurement is expected
to rise and alrcraft procurement is expected to fall until
in 1961 expenditures for missiles will exceed expenditures
for aircraft procurement.

The above attests to the changing character of
military demand for the products of the aircraft industry
under the impact of technological innovation. The future
of the military market sector is dependent in large measure
on whether combined expenditures on missiles and aircraft
will be less than, as much as, or greater than previous
expenditures on aircraft. The possibility of a much slower
rate of depreciation and obsolescence of a guided missiles
inventory necessitating little replacement may mean a
diminishing military market sector in the near future.

321ee, Alrcraft Facts and Figures, 1957, p. 16.
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Market clasgification.--Domestic producers of mili-

tary aircraft sell in a market in which there is but one
buyer, the United States Govermment. In its position as
the only buyer, the Government exercises complete control
over quality of output and quantity produced, and consider-
able influence over price.33 Even after the Government has
entered into a contract with a firm, whichhas £een selected
on a competitive basis to produce a production model, under
the terms of its contract the Government has recourse to

3% 14

reclaim what it regards as the firm's excess profits.
effect then, the Government has the prerogative of saying
the agreed upon price was too high initially. It can re-
negotiate the terms of the contract and claim what it con- ,
8lders to be excess profits to the firm, or in effect, lower
the price of aircraft already purchased. The demand side

of the market for military aircraft and products of the

industry is, therefore, decidedly monopsonistic in structure.

33All aircraft produced must pass rigid performance
inspections of the service purchasing them before they are
accepted. Quantity 1is controlled because military aircraft
are produced on a contract basis, hence few production
models are produced unless the Government has indicated its
intention to purchase them.

34U.S. Statutes at large, 65 (1951), 7-25.




CHAPTER III
ORGANIZATION AND TECHNOLOGY OF PRODUCTION

Organization of Production

In the words of the President's Air Policy Commis-
sion, "The aircraft manufacturing industry covers all those
manufacturers whose products are included in finished air-
craft, military or civil."1 The aircraft and parts indus-
try 1s more meaningfully broken down into establishments
classified into four major subdivisions, namely: (1) Air-
craft (establishments primarily engaged in assemblying and
manufacturing complete aircraft such as airplanes, balloons,
alrships, passenger and cargo gliders, heliocopters, and
autogiros); (2) Aircraft engines (aircraft engines and
engine components); (3) Aircraft propellers (aircraft
propellers and propeller parts); and (4) Aircraft equipment
(aircraft parts and auxilliary equipment not classifled
elsewhere.)2

In 1957 twenty-six companies in the industry were
engaged in manufacturing components for and assembling 79

different models of aircraft ranging from the Hiller-Hornet

1President's Air Policy Commission, op. cit., p. 49.

2This is the classification used by the Bureau of
the Census. See U.S. Bureau of the Census, 1954 Census of
Manufacturers, pp. 1-2.




118
hellocopter having an empty weight of 544 pounds to the
Boeing B-52D which weighed more than 400,000 pounds.3 The
variety of models were designed to perform a wide range of
functions but primarily as pleasure, business, commercial
passenger, commerclial cargo, military fighter, military
bomber, and military transport aircraft. The 1956 Aircraft
Year Book lists thirteen aircraft engine producers producing
over 100 different models that year.)+ The World Aviation

Directory for 1957-1958 lists ten propeller manufacturers

in the United States5 although Aeroproducts, division of
General Motors Corporation, and Hamilton Standard, division
of United Aircraft Corporation, were by far the largest pro-
ducers.

In 1954 there were an estimated 50,000 suppliers in
the industry, in every state and major city in the United
States, including the prime producers of the major compon-
ents of airframes, aircraft engines, and propellers but

6

most of whom were suppliers and subcontractors. Of the

3For illustrations and specifications of the differ-
ent aircraft produced in 1957, see National Aviation Educa-

tion Council, U.S. Aviation Today, 1557 (Washington:

National AviatIon Education Counch, f§57), pp. 16-94,
uHamlin and Miller, Aircraft Year Book, 1956, pp.

285-363.

SMarion E. Grambow, (ed.), World Aviation Directory,
19 (Washington: American Aviation Publicatlons, 1957),

223-224,

6U.S. Congress, House of Representatives, The Air-
craft Industry, Hearings before the Subcommittee No. &4 on
Small Business, Pursuant to H. Res. 114, 84th Cong., 2d
ngs. éWashington: Government Printing Office, 19565, Pp.
-235.
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total disbursements of $8,7T44,270,000 of 35 aircraft and
aircraft components manufacturers in 1954, $4,759,320,000
was pald out to subcontractors and suppliers.7 Of this

8 and the

amount, $2,030,000,000 went to small businesses
remaining $2,700,000,000 went to larger business organiza-
tiona.9 Douglas Aircraft Company, for example, calculated
that 47.2 cents of its procurement dollar went for outside
purchases. Of its $493,537,300 of outside purchases, 62
per cent went to small businesses.lo Another manufacturer
(unnamed) estimated that 44 per cent of the airframe weight
of a glant military transport it produced was subcontracted.
In this case the Air Force paid 28 cents out of each dollar
directly to suppliers for "government furnished equipment."11
Of the remaining 72 cents the manufacturer paid 47 cents in
subcontracting and 25 cents remained with the manufacturer.l2
The above information illustrates these unique

characteristics of the organization of aircraft manufactur-

T1bid.

8A "small business" is considered by the aireraft
industry to be one which employees 500 or less workers.

9U.S. Congress, The Aircraft Industry, loc. cit.
0mp14., p. 45.

*.’

llThis i1s aircraft equipment for military aircraft
which the Government purchases and furnishes directly to
the airframe manufacturer such as engines, propellers,
various accessories, and instruments.

12pianes, Vol. 13 (April 29, 1957), p. 1.
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ing: 1. There is a wide variety of products produced by
the industry with respect to the products of airframes,
engines, propellers, and to an even greater extent with
respect to the thousands of parts produced which go into
the construction of the aircraft; 2. Production of the
components of the aircraft is carried on by a large number
of firms (more than 50,000) scattered over the entire
nation; and 3. Most of these firms in the industry are
producing assemblies, subassemblies, or parts which they
are supplying directly or indirectly to a much smaller
number of producers of airframes, aircraft engines, and
propellers.

The role of the airframe manufacturer.--Ultimately

it 1s the airframe manufacturer who is responsible for the
final product--the completed airplane. It is this branch
of the industry to which all the others channel their pro-
Guction. It is the airframe manufacturer who designs and
builds the basic structure and assembles the numerous com-
ponents. In the production of commercial aircraft the air-
frame manufacturer purchases the components from their re-
spective producers. In the case of military aircraft, he
usually buys the engines, propellers, accessories, and

instruments separately.13 It then becomes the task of the

13President's Air Policy Commission, op. cit., p. 50.
Since 1953 this policy has been followed to a Eesser extent.
The Air Force since that time has been applying the weapons
system apprcach to procurement of what formerly was "govern-
ment furnished equipment,” leaving the procuring of such
components a8 a responsibllity of prime airframe manufactur-
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FIGURE 7

ORGANIZATION AND FLOW OF PRODUCTION IN UNITED STATES
AIRCRAFT MANUFACTURING

AIRFRAME INDUSTRY
(26 Producers)

ATRCRAFT ENGINE AIRCRAFT ATRCRAFT

INDUSTRY PROPELLER EQUIPMENT
INDUSTRY (Meny

(13 Producers) (10 Producers) Producers )

SUPPLIERS AND SUBCONTRACTORS

(50,000 Producers )

Source:

U.S. Aviation Today, 1227; World Aviation Directory, 1957;
Alrcraft Year Book, 1956.
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airframe manufacturer to assemble them with the basic
structure, the airframe, which he manufacturers, and to
test the final aircraft before delivery. Thus the basic
functions of the airframe industry are: (1). The design-
ing and the building of the airframe; and (2). The assem-
bling of the aircraft. It 1s this branch of the industry
with which the rest of the chapter i1s concerned.

The airframe industry is the largest segment of the
aircraft manufacturing industry. Of the major industrial
subdivisions of aircraft manufacturing, i.e., the airframe
and parts induatry, the aircraft engine and parts industry,
and the aircraft propeller and parts industry, there were
more firms engaged primarily in airframe manufacturing than
the other two ccmbined.14

Sales of the airframe industry, exclusive of engines
and other equipment, zlso exceed those of the other two
segments of the entire aircraft industry. Table 20 shows
that for the five year period 1952-1956 sales of the entire
industry were $35,841,000,000 and sales of airframe manu-
facturing alone were $25,020,000,000 or 70 per cent of total

ers. The Air Force still furnishes major components such as
engines as before. (Goldberg, op. cit., p. 220.)

14See Figure 7, supra. This is not to say that there
were not more firms engagag In the manufacture of these com-
ponents. The Bureau of the Census lists as many as 72
manufacturers engaged in manufacturing or assembling of
complete aircraft. Also in the 72 are included establish-
ments engaged in modifications and conversion of

aircraft. (U.S. Bureau of the Census, 1954 Census of
Manufacturers, p. 3.)
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TABLE 20

RELATION OF AIRFRAME INDUSTRY TO ENTIRE AIRCRAFT

INDUSTRY, 1952-19562

b — s - e

1952-1956 1956
Sales, Entire Aircraft Industry $35,841 $7,725
{Mi11ions of Dollars)
Sales, Airframe Industry $25,020 $5,554
(Mill1ions of Dollars)
Percent Airframe of Aircraft
Industry Sales 70% T2%
Percent Airframe Sales
Military 88% 85%
Civil 12% 15%
Entire Aircraft Industry Floor Space - 138.4
(Millions of Square Feet)
Alrframe Industry Floor Space - 101.5
(Millions of Square Feet)
Percent Airframe of Entire
Industry Floor Space - T3%
Entire Industry Employment - 693.3
(Thousands of Employees)
Airframe Industry Employment -— 512.0
(Thousands of Employees)
Percent Airframe of Entire
Industry Employment T4%

R

2pntire Aircraft Industry refers to producers of
alrframes and parts, aircraft engines and parts, and air-

craft propellers and parts.

Source: Aviation Facts and Figures, 1957.
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industry sales. This percentage had not changed appreciably
in the last year of this period, 1956, when airframe sales
represented 72 per cent of total aircraft industry sales.
With respect to the civil and military market, the table
indicates that 88 per cent of all airframe sales were to
the Government. The remainder was divided between the
commercial transport aircraft market and the utility air-
craft market. Of the remaining 12 per cent, roughly 10
per cent of total airframe sales was for commercial trans-
ports and the other two per cent represented the purchases
of utility aircraft.l5

Another indicator of the prominence of the airframe
branch of the aircraft industry 1s the relation of floor-
space utilized in the manufacture of airframes and aircraft
assembly to that of floor space utilized in the entire
industry. 1In 1956, 138,400,000 square feet of floor space
were used in all of aircraft manufacturing while 101,500,000
square feet, or 73 per cent of the total floor space, were
used in the airframe industry alone.

In 1956 employment in airframe manufacturing was
512,000 employees compared to 693,300 employees in the en-
tire aircraft industry, which represented 74 per cent of the

total. Employment of production workersl6 was 497,000 for

lsThis approximate division is arrived at from the
data on the relation of utility to total civil aircraft pro-
duction. See Chapter II, supra.

16By production workers is meant those employees,
other than overhead personnel, who are engaged directly in

airframe manufacture and aircraft assembly.
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the entire industry. Seventy-five per cent of this amount,
or 369,600 production workers, represented the portion of
workers engaged directly in alrframe production.17
The Extent of Concentration
in Airframe Production

In 1950, seventeen of the largest 1,000 manufactur-

ing companies in the United States were in aircraft manu-

18 Of the 12 largest aircraft coﬁpanies in the

facturing.
industry that year, 64.9 per cent of the value of output
was produced by the airframe branch of the industry and of
this amount the four largest airframe companies did 63.5
per cent of the airframe business.19 These companies were

20

Boeing, Consolidated-Vultee, Lockheed, and North American.21

17As is noted concerning Table 20, the entire indus-
try is considered to be airframes and parts, aircraft en-
gines and parts, ‘and aircraft propellers and parts. Not
included in the data are "other aircraft parts and equipment"
which overstates somewhat the importance of the airframe
segment 1in relation to all manufacturing pertaining to air-
craft. If a comparison were made of airframe sales to the
total aircraft industry sales including this category, then
airframe sales in 1956 would be 58 per cent of total sales
and airframe employment would be 64 per cent of total employ-
ment. See Lee, Aviation Facts and Figures, 1957, pp. 16, 56.
18Federal Trade Commission, Report of the Federal
Trade Commission on Induatrial Concentration and Product
iversification in e 1, es actur Companies:
. ashlington: Uovernment Printing Office, s Pe.
2 L]

191p14., p. 123.

20In April 1954 this organization was renamed Con-
vair when 1t became a division of General Dynamics Corpora-
tion. JIbid.

2l1p14., p. 121.
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These companies accounted for 55 per cent of the sales in
the entire industry in 1950, and 42 per cent of the sales
went to eight smaller companies.22

Concentration in military airframe production.--

Since the 1950 report of the Federal Trade Commission, the
extent of concentration in airframe manufacturing has con-
tinued and, it appears, even has increased somewhat. Con-
centration in airframe manufacturing from 1952 to 1956 is
portrayed in Table 21. These twelve companies account for
approximately 95 per cent of the sales of airframe companies
assembling completed aircraft.23 Convair, a major airframe
producer, has not been included because General Dynamics
Corporation, of which Convair is a division, does not supply
data relating only to aircraft production. Actually,
Convair would rank somewhere among the top five producers.
For this reason, production concentration among the top
twelve producers is even greater than Table 21 indicates.
Douglas, Boeing, North American, and Lockheed accounted for
66 per cent of the sales for the period 1952-1956. If
Convalr were included in the top five, these five would

account for closer to 75 per cent of the sales in this

221p14,

23This is an estimate of the author. Note that the
sales of these twelve companies exceeds that of the air-
frame industry noted in Table 20. This is perhaps due to
the exclusion of non-airframe parts in the accounting of
the latter while Table 21 takes into consideration the total
sales of the twelve companies including non-airframe parts
whi:h have not been supplied as Government furnished equip-
ment.
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TIDICES (F CONCENTRATION, TWELVE MAJOR ATRFRAME COMPANIES, 1952-1956
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Company Mislﬁx of Sa.ll)::fe;gezfe C;S:E;n;a;:s ) (M?ﬁizzsnh Pircgnt Tii::;nds ePezl-ceSt Thousi:ds ntPeicegt

1952- 13?11“6 : %6 I%e- 1955 . 95% Military Civil Do].?.irs) g;pT:}:: * ?fe;::re giu:'::i:: Enplgees gm::

Dougles 34,255 $1,074 8.0 19.0% 8% B $152.9 1.% 16.5 20,09 B0.b 18.%
Boeing 4,550 1,006 193 179 9.7 148.7 16,8 13.2 16,0 8.0 18.6
North Agericen 3,37 9k bl 162 9.6 1526 17,3 L0 13k 708 16,0
Lockheed 3,408 3 Wb 132 809 191 nal 1ag L2 172 610 13.8
Hertin 1,250 39 903 Bk A 63.7 T2 51 6.9 23.2 646
Republic 2,040 %6 8.6 (3 9949 TR 542 2.9 3.5 184 b2
Northrop W7 32 4,0 57 9.9 28.3 3.2 3.2 349 22,0 5,9
Bell 8L 216 37 38 3.1 bk 39 b 20,7 b
Gruman 1,108 198 by 3.5 9.0 k1.5 5.4 33 4o 13,0 3.0
MeDonnell 679 18 2.9 33 100,0 27.8 3l 33 4,0 18.0 b1
Fairenild 761 155 33 a7 9.4 3.9 b2 2.8 3.4 .9 a7
Chance Vought bik 18 L7 2.1 %.9 28,7 32 2,5 3.0 143 3.2
Totals 36 85,6 10006 200,08 38T 200,08 &5 20006 WLT 100,08

Sources: Moody's Industrial Manual, 1957} U.5. Congress, Aircraft Production Costs and Profits, 1956; Aircraft Industries Asgociation;

cozpiled by companies,

Author's questionnaire
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period.zu Excluding Convair, this left 34 per cent of the
sales to the next eight producers, the smallest of which
had sales of $118,000,000 in 1956 and 2.1 per cent of the
sales of the twelve companies. The top two producers,
Douglas and Boeing did 37 per cent of the business in 1956
and the lowest two producers accounted for 4.8 per cent of
the sales of that year.

Other indicators of concentration, net worth, floor
space used, and employment were generally directly cor-
related to sales volume as well as to each other. Table 22
indicates the ranks of the same twelve companies with
respect to these factors qf concentration. The top four
producers occupy all the'top four positions in terms of
sales, net worth, floor space used, and employees, although
the converse 1s not in all cases true for the lowest four
producers.

Table 21 also reveals that the overwhélming depend-
ence of these top producers on the military market. Boeing
is the largest producer of aircraft for the military market
in sales; in fact, it 1s second only to General Motors as a

defense contractor.25 All of the above firms mentioned

QuThis calculation 1s based on sales data presented
during the recent investigation of the airframe industry.
See U.S. Congress, Aircraft Production Costs and Profits,
pp. 2724-2725.

2SBetween January 1, 1950 and June 30, 1957, Boe-
ing's sales to the Goverrnment accounted for 4.4 per cent
of all defense sales while General Motors accounted for
slightly more, 4.5 per cent of the total. Ben S. Lee (ed.),
Aviation Facts and Figures, 1958 (Washington: American
KVIEfI35—PﬁEIIEEEIBﬁET‘IgEBTTTET T2,
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TABLE 22

RELATIVE RANKS OF COMPANIES IN TERMS OF
CONCENTRATION INDICATORS, 1956

Company Sales wgﬁth g;:g: Employment
Douglas 1 1 1l 2
Boelng 2 3 3 1
North American 3 2 4 3
Lockheed 4 L 2 4
Martin 5 5 5 5
Republiec 6 6 10 8
Northrop 7 11 6
Bell 8 8 6 7
Grumman 9 7 11
McDonnell 10 12 9
Fairchild 11 9 11 12
Chance Vought 12 10 12 10

e - . = = =5

Sources: Moody's Industrial Manual, 1957; U.S. Congress,
Mrcralft Production Costs and Profits, 1956;
XM rcraft Industries AssocIation; Kuthor's ques-

tionnaire compiled by companies.
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except Falirchild, Bell, and Chance Vought were among the
tor 20 defense contractors in terms of sales between 1950

and 1957.26

In 1955 the only firms of the twelve which
sold more than one per cent of the value of their output
to other than the Government were Douglas and Lockheed.
Were Convair included in the accounting this also could be
said of it because of its success in the commercial trans-
port field. But even Lockheed, which had a larger portion
of 1ts sales in the civil market than Douglas, was depen-
dent on the Government for 80.9 per cent of its total sales.
Sales of these companies are not indicative of air-
frame production and assembly alone. Each has a different
product-mix in terms of that which it produces. As ex-
amples, in 1956 Boeing was engaged in producing the very
heavy B-52 Stratofortresses, KC-135 Stratotankers, the 707
and the 717 Jet transports, turbine-powered air-compressors,
gas turbine engines, and long-range Bomarc Missiles.27
Douglas was engaged in the development or production of as
many as 16 different aircraft types for the military ser-
vices including jet bombers, attack bombers, early warning
radar aircraft, jet fighters, reconnaissance aircraft,
logistic transport aircraft; nine different missile projects;

28

and the DC-7 and DC-8 commercial aircraft. Most of the

261y44.,

27Moody's Investors Service, Mo 's Industrial
Manual (New York: D. F. Shea, 1957), p. 1406,

28yp3d., p. 2533.
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companies were conducting government sponsored research and
development projects on aircraft or missiles., All the
companlies except Crumman and Republic were engaged in mis-
sile research and development.29 Nevertheless, each of
these companies was engaged primarily in aircraft produc-
tion.

Each company has to some extent specialized in the
production of a particular class or particular classes of
alrcraft. Boeing, for example is best known for its long
range heavy bombers and transports as is Convair (formerly
Consolidated Vultee). Both Douglas and Lockheed are known
for their transports but they also engage in production of
lighter weight military aircraft including fighters. Doug-
las and Lockheed are the most diversified in their aircraft
production. Falrchild too 18 recognized as a producer of
transports. The remaining companies are known more for the
production of lighter aircraft such as fighters, light
bombers, reconnaissance, and sea planes. Martin and Grumman
traditionally have been recognized for their production of
naval planes; North American, Republic, and Northrop tradi-
tionally have produced fighters, etc. As a general rule,
most of the companies are recognized for their ability to

produce aircraft of a particular class or classes.3°

29See Lee, Aviation Facts and Figures, 1958, pp.

41-42.

30This can be affirmed by viewing the numerous models
of aircraft which have been produced over the years by the
twelve companies and observing how each company has tended
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Concentration in commercial transport airframe pro-

duction.--The commercial transport aircraft market was
supplied principally by three producers from 1353 to 1957,
namely, Convalr, Douglas and Lockheed. Boeing and Martin,
which were both in the postwar market, have not produced
commercial transports since before 1953 although the former
is expected to be a significant competitor as soon as its
models of the 707 and 717 Jet transports are ready for
delivery in 1958. Table 23 illustrates the extent of con-
centration in commercial transport production during the
period 1953-1957. Douglas has produced 46.3 per cent of
this class of aircraft during this period while Convair
produced 29.7 per cent and Lockheed 23.9 per cent. These
producers are engaged in production and experimentation on
jet and turbo-prop aircraft for commercial use some of
which should be ready for commercial operation in 1958.
Concentration in utility airframe production.--As

in the production for the military market and the commercial
transport market, concentration of production of utility
aircraft is very pronounced. Four companies produced more
than 93 per cent of the aircraft shipments and more than

96 per cent of the value of shipments in 1957. Table 24
shows the extent of this concentration since 1952. Al-
though Ceasna has produced more planes than any other of
the top four, Beech's sales of $125,300,000 for the period

to speclalize in certaln categories of aircraft productlon.
See Rolfe and Dawydoff, op. cit., pp. 28-312.
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TABLE 23

CONCENTRATION IN PRODUCTION OF COMMERCIAL TRANSPORT
AIRCRAFT, 1953-1957

Year Total Convair ?o laa_ Lockheed
1953 209 101 - 69 11 28 -
1954 198 61 - n 48 48 -
1955 113 14 - 14 30 55 --
1956 206 - 57 39 67 43 --
1957 323 -- 79 by 123 42 35

Totals 1049 312 486 251

Source: Aviation Facts and Figures, 1958.
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TABLE 2k

CONCENTRATION IN UTILITY AIRFRAME PRODUCTION, 1952-1957

Total Total Aero Design Beech Cessna Piper ALl Others
Year Stioent Sales Sumoer Value Humber value Humber Value Humber Value Number Value
FES (i) 1ons) (M11ons ) (Mi1lions ) (W1140nc) (Ki1lons) (i 1140ns)

1952 3,058 $ 26,2 ¥ 2.0 b1h $99 1,31 $ 9.2 1,161 $ 49 1 $ 0.2
1953 3,78 1) 69 b3 3 949 1,43 L.l 1,63 8.3 7 0.3
1954 3,070 135 6 b 519 20,1 1,200 10,7 1,101 8 ) 0.l
19 b3k 683 T 50 680 2.9 1,746 29 1,810 16.0 66 0.k
956 670 103.8 B e 288 3% B 289 235 2% 1.8
1957 6,118 91 139 9.9 788 Rl 2,489 1.0 2,30 a3 bo 34

e — X i o

Source: Aviation Facts and Figures, 1958,
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8lightly exceeds Cessna's sales of $123,400,000. Of the
total shipment value for the period, Beech produced 33.3
per cent, Cessna produced 32.8 per cent, Piper produced
22.4 per cent, Aero Design produced 9.8 per cent, and all
other producers only 1.6 per cent. This 1.6 per cent of
sales was shared mostly by five other producers, namely:
Call Air, Champion, Hello, Mooney, and Taylorcraft.
Champlion was the largest producer of these in 1957 with
217 aircraft shipped at a net billing price of $1,045,000.3%

The fop three producers of utility alrcraft also
produce alrcraft for the Government. Beech listed its
sales to the Government in 1956 at $43,447,000 compared to
sales in the civil market of $32,092,000.32 Cessna listed
its sales to the Government at $24,526,000 compared to
$37,703,000 receipts from commercial sales in 1956.33
Piper received only $1,865,307 from military sales and sub-
contracting compared to $23,218,398 of commercial sales
that same year.3u

Classification of the market structure.--It has been

31Lee, Aviation PFacts and Figures, 1958, p. 81.

32Data was secured from an answer to a question-
naire submitted by the author to Beech Aircraft Corpora-
tion.

33Data was secured from an answer to a question-
naire submitted by the author to Cessna Aircraft Corpora-~
tion,

34Data was secured from an answer to a question-
naire submitted by the author to Piper Aircraft Corpora-
tion.
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demonstrated above that the output and sales of the air-
frame industry 1s concentrated among several important
producers. Not only 1s there pronounced concentration in
the production and sales of the entire airframe industry,
but also there 1s concentration, and to a much greater
extent, with respect to the three primary market subdivi-
sions which these producers supply., l1.e., the military
market, the commercial transport market, and the utllity
plane market. Twelve airframe producers account for an
estimated 95 per cent of the sales in the military market;
three domestic producers supply the market for commercial
transports; and four producers account for 9% per cent of
the sales of utility aircraft. The supply side of the
market in each of the three cases 1s therefore oligopolis-
tic in structure.

Causes of concentration in the airframe industry.--

Concentration in airframe production has resulted largely
from the decisions of the services to purchase from parti-
cular companies and the amounts which they have decided to
purchase from each. No airframe firm 1s large in relation
to 1its closest competitors which does not sell primarily to
the Government. Contracts from the Government have enabled
the recipient firms to grow in terms of the output, sales,
production facilities, net worth, and number of employees
to mention a few of the most significant indicies of size
and concentration. The nature of military defense has de-

manded products of technological superiority. The firms
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which have indicated their ability to supply these products

have been the ones which have received the Government con-
tracts and have grown,

The pattern of concentration was mostly established
in the late 1820's and early 1930's when companies within .
the aviation industry were merging for financial strength.35
Seven of the top elght organizations engaging in airframe
manufacturing in the period 1927 to R33 were among the top
13 airframe producers during World War II.36 After the war
when the pre-war non-airframe producers had withdrawn from
the industry, these same firms or offshots of them were once
again the leaders of the industry. All of them except Great
Lakes and Curtiss-Wright were among the top 13 producers in
1955; and of the top 13 airframe producers during World War
II, 10 were among the top 13 producers in 1956.37 The rea-
son why all of the top procducers in 1956 were not also the
top 13 producers during World War II was largely because of
the priority which the Government gave to several of the
pre-war non-ailrcraft producers to insure capacity output.38
As can be observed from the tables cited, some producers

have lost their relative positions of prominence among the

35see Chapter One, supra.

36Compare Table 3 with Table 11.

37compare Table 11 with Table 22.

388uch were General Motors and Ford. Curtiss-Wright

has since dropped out of airframe production and is special-
izing in aircraft engine production.
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top 13 but none of the leading producers in 1357 is new to
the industry since 1939. Certa*nly these firms have had to
innovate to continue to survive, and the extent to which
any single firm was more successful in so doing undoubtedly
determined the extent to which it surpassed the relative
positions of the others in sales. Undoubtedly Jjust having
had past experience in alrcraft production has enabled these
leaders tc continue to get Government contracts over less
experienced producers. The advantages of lower
unit prices resulting from economies of scale coincident
with large orders to single firms has been another reason
why the Government has concentrated its orders rather than

ordering small amounts from many firms.39

Technology of Production

Pactors determining the technology used.--It was

noted that Government procurement policies, by distributing
orders among a relatively small number of producers, has
perpetuated concentration of alrframe production in the
industry. This concentration of production among a few
producers in turn has been the most important single condi-
tion determining the pervasive characteristic of the tech-
nology of production in the airframe industry--that of

large scale production.

39The bases for these decisions of the services in
purchasing how much and from whom relate directly to the
procurement policiles of the services which 1s discussed in
detall in Chapter Four and Chapter Five, infra.
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The scale of production, which represents the event-
ual quantity of a model which one of the services, or less
frequently, civil purchasers, has indicated will be ordered,
determines the engineering and tooling philosophy to be
used.uO Prior to 1940, aircraft had been built a few at a
time. As one producer described aircraft purchases at that
time: "Ten ships was a good order, one hundred a stroke of

fortune."41

Because of the small numbers ordered of any
particular design, aircraft production was a shop operation
as was the automotive industry originally under similar cir-

42 In these circumstances much of the work was

cumstances,
done by hand and much improvising was done. The small
orders did not Justify the expensive tooling of a production
Job. Por 1f large fixed costs were allocated over a small
number of units of output this would mean larger average
total costs per aircraft than if more laborers were used
instead to produce the same number of aircraft. With the
larger quantities of aircraft ordered and the increase in
total expenditures on aircraft since 1938, the method of
production has changed from one which is best described as

a shop operation, employing custom manufacturing techniques,

to mass production methods oriented to an assembly line.u3

uoU.S. Congress, Aircraft Production Costs and Pro-
fits, pp. 1762-1766.

41
4

Stout, op. cit., p. 103.
2Ibid., pp. 104-105.

43Mann1e Kupinsky, "Growth of Aircraft and Parts In-

ggggry, 1939-1954," Monthly Labor Review, 77 (December, 1954),
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Under these circumstances heavy capital investment has
resultedvin lower unit costs when allocated over a larger
number of units of output In 1939, airframe sections of
the larger metal airplane; were stamped from aluminum and
assembled by skilled workmen using various jigs, fixtures,
and hand tools.44 By 1954 airframe sections were being
formed by huge stretch, extrusion, and forging presses and
milling machines. The number of pieces of an airframe were
reduced by making larger and integrally stiffened sections
for the bigger and faster a.:lrcraf‘t:.u5 Particular aircraft
components were assembled at certain stages of the assembly
line procduction process.

The performance characteristics desired of aircraft
today also has been a conditioning factor resulting in more
extenslive use of capital in alrframe production. Largely
because of the high rates of speed desired, production
equipment required to build aircraft 1s more costly. Now,
for example, to give added strength for the greater stresses
at higher rates ¢f speed, glant skin mills are used to
taper the thickness of heavy wing plates, and to form the
heated plates to the wing curvature, huge presses are used.
This Job alone requires a $500,000 investment in machine

tools; the comparable task in 1940 was accomplished by a

few men with $50 rivet guns.u6 The tooling cost for the
481p14., p. 1323. 451b14.

46R. A. Lambeth, "Progress of the Aviation Industry,"
Commercial and Financial Chronicle, 180 (December 23, 195r¥
34.

14
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P-51 Mustang fighter in 1942 was $2,044 per airplane based
on the first 620 units.47 The tooling cost for the F86D
Sabre Jet in 1952 was $23,425 per airplane based on the

48 With total costs of $26,741 and $179,309

first 620 units.
for the P-51 and the F-86D respectively,”d this means that
tooling costs were only seven per cent of tctal costs for
the P-51 compared to 13 per cent of total costs for the
F-86D. Research equipment is also more costly. In 1942, a
wind tunnel cost North American $350,000; in 1954 a wind
tunnel necessary to conduct research in supersonics cost
$5,000,000.°

The cost of production facilitles has become so
great that no company has indicated a willingness to pri-
vately finance expansion for large scale production. The
Government therefore has supplemented the plant and equip-
ment of the airframe industry enabling companies to produce
at the higher levels and to provide a reserve of standby
mobllization capacity for emergencies. The Air PForce had
bullt, and loaned to industry, heavy presses for manufact-
uring large sections of aircraft in one piece. By April,

1957, nine of these heavy presses were in operation, includ-

ing two 50,000 ton forging presses, and one 12,000 ton

47"'I'he Price of Security," Automotive Industries,
106 (May 1, 1952), 52.

48

Ibid. %91p14.
50
Lambeth, loc¢c, cit.
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extrusion press.51 By July, 1956 there were 147,420 machine
tools valued at $1,300,000,000 in the Air Force inventory;
of this number, 104,892 were in use by the 1ndustry.52 The
twelve leading airframe manufacturers were using government
owned plant equipment valued at $895,000,000 in contrast to
their own plant and equipment valued at $349,000,000 in
1956.23

Stages of the airframe production process.--There

are llterally thousands of separate tasks which have to be
integrated in the process of producing an aircraft. There
are, however, several more-or-less distinct stages in the
production process during which these numerous tasks are
accomplished. That which follows 1s a delineation of sev-
eral of the major phases in a typical production process
with the Government as the customer and a brief discussion
of some of the more important tasks which are performed
during each phase.

1. Decision by the Government to purchase an air-

craft with certain performance specifications. The airframe

industry 1s essentially a contracting industry in which new
models are seldom produced before contracts are awarded.

This 1s true of production for the Government whereas pro-

5lGo1dberg, op. cit., p. 216.
27p14.
53"Report from Congress: 1Is the U.S. Taxpayer

Getting His Money's Worth in Planes?" U.S. News and World
Report, 41 (July 27, 1956), 108.
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duction of aircraft for sale on the civil market sometimes
takes place in advance of contracts. When the Government
decides that it needs aircraft to fulfill certain perform-
ance specifications, the service requesting the aircraft
invites producers which have demonstrated an ability to
produce aircraft of this type (for example, fighter air-
craft) to submit designs and plans of aircraft in line with
the specifications which the Government has presented.
Specifications include such factors as altitude of flight,
range, speed, defensive armament necessary, size of bomb
load if 1t 1s a bomber, etc. From there it becomes the
task of the engineering departments of each aircraft com-
pany to design an aircraft which is theoretically capable
of performing in accordance with the specifications of the
Government. With the basic design completed, wind tunnel
tests of a small scale model may be conducted. Adjustments
are made until the design 1s believed capable of successful
performance. Aircraft designs and plans are submitted by
the competing companies to the Government for review.

2. Granting of one or more development contracts.

The company which has submitted the design which appears to
be the most capable of performance in accordance with the
specifications 1s given a development type contract by the
Government to produce one or more experimental prototypes.
Frequently the Government has awarded such contracts to more
than one company in the competition for different promising
designs. The next step for a successful company is to build
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a full size wooden replica, called a mock-up, of the plane
to be. By use of the mock-up the engineers calculate Just
how to construct the many parts which are to be assembled
in the experimental model. The shapes, sizes, and locations
of parts are reproduced on blue prints which depict how the
parts are fitted together to construct the experimental air-
plane. After the prototype has been constructed, extensive
tests are conducted and modifications are made where neces-
sary until the design is proven capable of successful
performance.

3. Granting of the production contract. If the

service 1s satisfied with the performance of an experimental
model of a company, the Government then awards it a produc-
tion contract for a specified number of aircraft. When the
production contract is awarded, this means that a great
deal of production planning must be done. Arrangements
must be made to procure supplies and subassemblies from
countless suppliers and subcontractors so that they are
avallable when needed. Tooling of the plant entailing
getting all the devices used to construct the aircraft,
many of which must be specially made, is a major step. The
plant must be rearranged in order that the plant layout
will assure a smooth and efficient flow of work and mater-
ials inside the plant, from shop to shop, from section to
section, down the final assembly line.

4, Final assembly. With all in readiness, produc-

tion can begin on the first aircraft. Each ailrcraft is
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tested and certified before delivery to the purchasing ser-
vice. The lead time, the time from the initial Government
decision to buy the new type alrcraft until the first air-
craft rolls off the assembly line, is typically from four
to five years.

Economies of scale.--A consequence of the technology

of large scale production in the aircraft industry is the
economies which are realized from it. Evidences of such
economies in the airframe industry were brought into sharp
relief during World War II which was the first time that
very large scale production took place and mass production
techniques were used extensively. With the greater special-
ization and division of labor afforded, the Air War Produc-
tion Council noted, for example, that in the production of

a typical fighter every doubling of the total number ordered
meant a cut of almost 75 per cent in manhours required,55
attesting to declining average variable costs when output
was extended. In one case, the first plane took 157,000
manhours to produce, the thousandth took only 7,800 man-

56

hours. By 1944, with greater experience and larger

5l‘l?or' a more detailed description of the steps in
the procurement and production process, see Lambeth, op. cit.,
p. 6; James Hay Stevens, The Shape of the Aeroplane (New
York: Roy Publishers, 1953), pp. 113-115; and National
Aviation Education Council, Aircraft Number 116, The Story
of the Aircraft Plant (Washington: National Aviation Educa-
tion Council, 1957), pp. 7-32.

55Cleveland and Graham, The Aviation Annual, 1945,

p. 78.
561p14.
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quantities of output, almost every plane built cost tax-
payers 20 to 40 per cent less than the same model constructed
two years previously.57 For example, the B-24 cost the Alr
Force $238,000 per unit for an order of 12 in March of 1942.
For an order of 4,500 in March of 1944 the per unit cost was
$137,000,°°

Continued concentration of orders with a small num-
ber of firms has permitted economies of scale in the post-
war period. Table 25 gives examples of five different
models of aircraft produced, the quantities ordered under
separate contracts, and the negotiated prices per unit at
which the aircraft were sold. The orders for each aircraft
type are in chronological sequence from top to bottom. As
a general rule 1t is noted that as output was extended, with
successive contracts, price per unit decreased. This is not
always true because a new contract can call for modifica-
tlons which will necessitate some retooling and changes in
the production process which will affect production costs.
The C119H, an experimental model, cost $3,832,237 to pro-
duce. Cost per plane on production models of the C119F
declined from $390,389 to $195,235 with successive orders.
Declining costs per unit occurred in most cases in the pro-
duction of the Martin B-57, the Boeing B-47 and B-52, and
North American's F-86 as output was extended. Average fixed

costs declined as heavy research and development costs and

°T1v1d. 581b14.
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TABLE 25

EXAMPLES OF DECREASING AIRCRAFT PRICES WITH
INCREASING PRODUCTION

w

Number of Aircraft

Company and Price Per
Purchased Per
Model of Aircraft Contract Airceraft
Fairchild Engine and
Airgiggg Corporation
l 3,832,2
C119F 1 ’ 339015%3
Cll9Fr 411 350,001
giig; igg 262,466
279,355
Cll9F 19 378,018
ClloF 88 195,235
The Martin C
B-5TA 8 $5,920,382
RB-5T7A 67 835,751
B-57B 102 679,100
Boeing Airplane Company
g—ﬁ?{ﬁ:B 5g7 $2,458,698
- 0 1,157,971
B-47 227 1,156,832
B-47 252 1,004,203
B"52‘B:RB 20 $19:7833854
B-52 33 »351,783
B-52 35 s 709,002
B-52 50 3,940,523
North Aggrican Aviation : 680
P-86D 15 535,
P-86D 188 18 ,ggg
P-86D 901 12Z,608
F-86D 624 148,038
F-86E,F zgo 129,426
F-86F 1l 185,814
P-86F 967 111,886
F-86F 259 141,929
157 120,962

Source:
Profits, 1956

U.S. Congress, Aircraft Production Costs and
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production tooling costs were allocated over the greater
number of units produced. Average variable costs declined
notably as Job procedures became established. All the
data points to a conclusion that aircraft manufacturing is
a decreasing cost industry.

Scale of output undoubtedly is an important factor
lowering aircraft prices, but prices of new models of air-
craft have been rising considerably since World War I1I.

Thls can be explained largely because of inflation, result-
Ing in increased factor costs; the larger size of aircraft

in each category; and the greater complexity of the aircraft
due to the superior performance required of each successive
model.59 If it were not for the superior production tech-

niques and higher level of skill and experience in aircraft
manufacture, prices would be even higher.60

Changing composition of the labor force.--Another

consequence of the technology of large scale production is
the changing composition of the labor force employed in the
industry. Coincident with employing large scale methods

wherein greater specialization exists there has been a de-
cline in the need for skilled workers in the industry. In

1940, "craftsmen, foreman, and kindred employment" comprised

59"Why Modern Airplanes Cost So Much," U.S. News and
World Report, 33 (July 27, 1956), 112.

6OIt was estimated for 1956, for example, that direct
production labor manhours per airframe pound were only fifty
per cent of what they were during World War II. Ibid., p.
113.
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42 per cent of the labor force in the 1ndustry.61 By 1954,

this class represented only 27 per cent of the workers in
the industry. Unskilled workers, "operatives and kindred
workers," which were 30 per cent of those employed in the
industry in 1940, increased to 37 per cent of the total by
1954, Because of the complexity of the aircraft produced
in 1954 in comparison with that of 1940, "professional,
semi-professional, and technical" workers had increased from
nine per cent to 15 per cent of total aircraft employment.62
In summary, the decisions of the Government to glve
sizable orders for aircraft to a small number of producers
has resulted in concentration of production in the airframe
industry. Because concentration existed, producing firms
have been able to adopt large scale production techniques
with greater utilization of capital. As a consequence of
thls technology, economies of scale have resulted reducing
per unit costs of aircraft production. A consequence of
large scale production techniques and the more complex
nature of aircraft produced has been the changed composi-
tion of aircraft employment to more unskilled and more tech-

nical workers.

61
6

Kupinsky, op. c¢it., pp. 1324-1325,
elbid.



CHAPTER IV
THE CHARACTER OF COMPETITION

Structure of the Market
Supply side of the market.--There are a small number

of producers of the products of the aircraft industry. If
the market for aircraft is analyzed in terms of its several
sectors, 1.e., military, commercial transport, and utility
aircraft production, suppliers in the respective sectors are
much smaller in number and concentration of output among
producers is much more pronounced than when viewed from the
standpoint of number of producers in the entire industry.
Because of the fewness of important producers in each of the
market sectors and the differentiated nature of the products
of each producer, it has been stated that the structure of
the supply side of the market in each of these market sectors
18 that of a differentiated oligopoly.

Demand side of the market.--With respect to the de-

mand side of the market in the three market subdivisions,

the market structure 1s different in each case. In the
military market, although the independent services procure

in accordance with their own separate needs, the Department

of Defense 1s the sole purchaser of the products of the in-
dustry. Hence, the demand side of the market for the military
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products 1s monopsonistic in structure. In the commercial
transport market there is a relatively small number of im-
portant buyers, namely the air transport companies. The
demand side of the market for commercial transport produc-
tion 1s therefore oligopsonistic in structure. The output
of utility aircraft i1s purchased by buyers who number in the
thousands. Except for the Govermment's role as a utility
aircraft purchaser, the structure of the demand side of the
utility aircraft market is such that buyers cannot exert
apprecliable bargaining power over sellers.l

In analyzing the behavior of the aircraft industry
and the competitive practices in which it engages, it is
essential to first have an understanding of how the aircraft
market is organized. As will be demonstrated, market struc-
ture conditions behavior within the industry and helps to
explain why firms in the airframe industry engage in the
forms of competition which they do. The concern of this
chapter is with the types of competition in which firms in
the airframe industry engage, and how these competitive prac-
tices have been conditioned by the structure of the market.

lihe above 18 a summation of principal conclusions
of the two previous chapters, the first of which deals
specifically with the structure of the demand side of the
market for ailrcraft, and the second with the structure
of the supply side of the aircraft market.
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Competitive Practices
Design competition in the military market.--The
Government as a monopsonist in the military market for the
products of the airframe industry dictates the products it

wants produced and how much it wants produced. The Air
Force and the Mavy, after new mission requirements have been
established, submit specifications concerning the type of
aircraft they want produced, with respect to performance
characteristics, to companies which they consider qualified
to produce such aircraft.2 The airframe companies entering
the competition then each attempt to design an aireraft in
accordance with the Govermment specifications which is
theoretically capable of certain performance characteristics.
For example, the Air Force invited Boeing, Convair, North
American, and Martin to submit design proposals on the
production of what became known as the B-47 medium jet
bomber, 3 Each firm attempts to submit a design which appears
most capable of performance with respect to the specifica-
tions laid down. This type of competition 1s known as
"design competition.” It is the most intense and important
type of competition in which firms in the industry engage.
The Govermment, in the interests of national security, is

more concerned with the quality of the products to be

2U.s. Congress, Aireraft Production Costs and
Profits, pp. 1762 and 2829, '

3mid., p. 2829.
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purchased, than in any other single feature. Below is an
account of a discussion between Mr. J. L. Atwood, President
of North American Aviation, and Mr. William H. Bates, Con-

gressman from Massachusetts, which helps to illustrate

this point.
Mr. Bates.

7

Atwood.

5

. Bates.

Mr. Atwood.

§

. Bates.

Atwood.
Bates,
Atwood.

RN

. Bates.

Mr., Atwood.
Mr. Bates.

Mr. Atwood.

Let's talk about competition. Yours is
not a question of competition for price
on production.

Not directly.

Because you said you progressed 20 per cent
of the way before you ever determined what
the price is going to be. So your compe-
tition is more in design.

It is technical and design competition;
yes, sir. That is the emphasis.

That is right. Once you have designed the
F-86, that was your baby. And future
contracts would go to you?

Yes, sir.
So you get a different form of competition.

It is.

Than you ordinarily have in most business.
That is the reason you advertise for more

engineers. You want to get the very best,
and the reason you have incentive-contract
negotiations.

Yes, sir.

So we get an altogether different situation
than we got in most business, then?

We do. Of course price of an airplane does
have a direct effect, too. When two
generally comparable planes could be made
available, the cheapest plane would be

bought.
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Mr. Bates. Yes. But how often does that situation ever
arise?

Mr. Atwood. Not very frequently. From time to time
it does.

Mr. Bates. What they [the services] want is perform-
ance.

Mr. Atwood. Yes, sir.u
The primary importance of aireraft design with the
desired performance capabilities is generally agreed upon
by the purchasing agents of the Government as well as the
members of the 1ndustry.5 As expressed by General D. H.
Baker, Director of Procurement and Production, Air Materiel
Command of the Alr Force, when referring to procurement:

"Performance is our number one obJective."6

4Ibid., p. 1373.

5That performance 1s usually a more important factor
than cost or nmumbers of aireraft is brought out by this
statement made by General Nathan F. Twining, Chief of Staff,
United States Alr Force, in February of 1955: "As our
technology improves, our strength tends to become more de-
pendent on quality. A thousand interceptors that could
not fly as high as an enemy bomber would not be as good as
one that could fly higher.

"Our most important job i1s to keep our Air Force
planes and equipment superior to the Soviets." Aircraft
Industries Assoclation, Plane Views (Washington: Aircraft
Industries Assoclation of America, 1956), p. 22.

For other statements concerning the prime importance
of design, see also the testimony of Mr. Clyde Skeen,
Company Controller, Boeing Aircraft Company, U.S. Congress,
Aircraft Production Costs and Profits, p. 1762; the testi-~
mony of Mr. Raymond H. Fogler, Assistant Secretary of the
Nevy for Materiel, ibid., p. 2729; and the testimony of Mr.
Dudley C. Sharp, AssIstant Secretary of the Air Force,
Materiel, ibid., p. 2829.

6Ib:ld. , p. 2829.
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Design competition is especially intense becsuse
the company which wins the competition is usually the one
which gets the production contract to produce the airecraft,
as was brought out in Mr. Atwood's testimony.7 This assumes,
of course, that the prototype developed following the winning
of the development contract8 18 successful. It is from the
award of the production contract that the firms expect to
make profits. As examples, by winning the design competition
and developing a successful prototype of the F-85, North
American received ten follow-on contracts for this aircraft.
Fairchild recelved six follow-on contracts for its winning
the design competition of the C-119. Boeing was the recipi-
ent of four follow-on contracts for the B-52 by March, 1956.
In sum, as Mr. J. L. Atwood of North American Aviation has

stated: "A winning design is the ticket of admission to

Trnat the winning of a2 design competition, followed
by the development of a successful prototype, places a fim
in the position for the production contract is revealed fur-
ther by the discussion of Mr. C. P. Nelson, Congressman from
Maine, and Mr. William M. Allen, President of Boeing Air-
plane Company:

Mr. Nelson. Isn't it true that once you develop a
prototype 1ike . . . the B-52 and win the
competition, that you have a practical
monopoly on that particular field of air-
craft?

Mr. Allen. Certainly no one else is bullding B-52's.
But there are competitive aireraft coming
along. And it is up to us to keep the B-52
the best bomber as long as we can.

(Ibid., p. 1879.)

8Development contracts are usually awarded by the
Government on a "cost-plus-fixed-fee" basis because of the
uncertainties of costs incurred in the performance of such
work.,
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the production show." It 1s in the "production show" that
the firms have the biggest opportunity to make profits.
Price competition in the military market.--At the

same time design proposals are being considered, price com-
petition plays an important part in the determination of who
will get the development and production contracts. Pre-
liminary cost proposals are submitted with designs.lo Guid-
ing factors, other than design capabilities, in determining
which proposed aircraft will dbe chosen by the Air Force
selection board are the cost histories of the competing com-
panies because i1f the production costs of a compény are
relatively low there will be more opportunity afforded to
negotiate a lower price on the production contract. Price
ranks equally as high as a governing consideration in Navy
procurenent. The first fundamental objective of the Navy's
procurement policy i1s ", . . to obtain the best aircraft

at the lowest overall cost to the Govermment. "l It would
appear that there are at least two prices of each company
which the Government evaluates. The first is the preliminary
price on the production of the proposed aircraft design.

The second is the historical price reflecting manufacturing

Ilambeth, op. cit., p. 34.

10U.S. Congress, Alrcraft Production Costs and
Profits, p. 1762.

1lmi14., p. 2728.
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efficiency in past aircraft production.

Cost projections of aircraft production are necessary
before a manufacturer can arrive at a price proposal. One
of the most important standards used by the industry for
this purpose is the "learning" or "improvement" curve.

This curve, empirically derived, forecasts that the time
required to perform a task will decrease each time the task
is repeated, and that the decrease in time required will

be less with each marginal unit of output. By way of ex-
ample, on an 80 per cent learning curve, if 1,000 man hours
are required to produce the first unit, the second unit
will require 800 man hours, the fourth, 640 man hours, and
so on. The 80 percent learning curve was regarded as the
norm in the industry on the basis of World War II experience.
More recent experience, however, indicates that major air-
craft companies are now operating more efficiently.12

Figure 8 1s an illustration of an 80 percent learn-
ing curve indicating man hours required for successive units
of production. This standard is a basic tool, used along
with cost estimates mainly of materials, overhead, and sub-
contracting, in forecasting costs for contract proposals by
aircraft manufacturers.l3 On the basis of projected costs

21m14., p. 1766.

13It 1s also used in conjunction with developing
labor loads, determining area and equipment requirements,
determining shop efficiency requirements, measuring progress
on active contracts, and has a variety of other applications.

(Ivid.)
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of production, manufacturers arrive at their preliminary
price proposals which they present in competition with one
another. The services also estimate production costs when
design proposals are submitted and also use learning curves
in conjunction with other cost estimates in examining price

14 The services use

proposals of the competing companies.
the learning curve as a measure of efficiency and production
capability and to analyze the manufacturers' bids for ac-
curacy and reasonableness.15

But price competition by aircraft manufacturers is
largely a case of offering evidence of ability to produce
at low costs because the Govermment attempts to allow a
narrow range of profits on all contracts. Target profit of
the Navy on contracts is 7 to 10 percent of production
costs; target profit of the Air Force on contracts is 7 to

9 percent of production costs.l6

Therefore, price competi-
tion of firms is tantamount tc production cost campetition
because Government policy specifies that allowable target
prices are only those which include costs plus between 7
and 10 percent of costs. The price competition then becomes
one of seeing which firm can produce the most efficiently.

It is hard to find other evidences of price competition in

%1pid., p. 2822, According to Colomel George W.
Thompson, Chief of the Pricing Staff Division of Air
Materiel Command: "Learnmers curves are used in all types
of negotiation." (Ibid., p. 2840.)

5mp14., p. 1766. 107p1d., p. 2844.

t————
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the airframe industry because aircraft (design proposals)
vary so widely as to their capabilities and production costs
that 1t 18 not simply a matter for the Govermment to choose
the lowest priced of several comparable aircraft.17 The
Govermment as a monopsonist is in such a strong bargaining
position that, after deciding which aireraft is to be pro-
duced, 1t practically sets the price at which 1t will buy.
As Colonel George W. Thompson, Chief of Pricing Staff
Division, Air Materiel Command, stated concerning pricing:

But this whole price obJjective 1s worked out by this

Govermment team and reviewed prior to going into

negotiations with the contractor. Then discussions

are entered into with the contractor. They are more

or less of a fact-finding mature, comparing facts

that we have as to cost projections or cost experi-

ence, with whag data the contractor uses to support

his proposal.l
In other words, after deciding on the aircraft which the
A>» Force wants produced, the Government decides the price
it will pay. Then it enters into negotiation with the f£irm,
mostly to check its data upon which the price was based,

against that of the rirm.19 Such negotiations require on an

17See the discussion of this point by Congressman
Willlam H. Bates and Mr. J. L. Atwood, President of North
American Aviation, supra.

18U.S. Congress, Aircraft Production Costs and
Profits, p. 2848,

lgaovernnent procurement regulations and instructions
set forth certain major comsiderations to be evaluated by
the procurement representatives of the Govermment during the
contract negotiation before decidin% what the target price
and profit will be. Below 18 a list of these considerations:

1. Quality of product
2. Relative complexity of the product
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average from one and a half to two weeks to complete.ao
Other forms of competition.--Firms compete with one
another for Govermnment contracts in ways other than by design
and price. Demonstrated production ability is an important

consideration determining to whom a contract should be
awarded. Actually this is takern into consideration before
the Govermment invites firms to enter the design competition.
Also important is the reputation of the firm in meeting its
agreed upon delivery dates according to schedule.21 In any
new competition opened by the Government firms compete
actively with one another by proposing as early delivery
dates on production as possible.

The principal ways in which firms compete have been
sumarized by Mr. Cyril Chappellet, Senior Vice President of

3. Reasonableness and reliability of past prices and
estimates (of the company)

4. Record of efficiency and economy of contractor

5. Abllity of cantractor to meet required delivery
schedules

6. Need for the product or service

g. Amount and quality of subcontracting

. Degree of risk which contractor assumes

9. Extent of Govermment financing
10. Capital investment of the contractor
1l. Extent of Govermment-furnished production facilities
12. The current and anticipated volume of business
13. Unusual services furnished by contractor.

See testimony of Mr. Clyde Skeen; ibid., p. 1768.

20mp14., p. 2849.

211 1953 Secretary of Defemse Charles Wilson stressed
the importance of meeting delivery schedules when he announced
that manufacturers who falled to meet delivery schedules
would have thelir alrcraft dropped from the defense program.
(R. Hotz, "Defense Sets New Rules for Plane Buying, Aviation
Wweek, 58 (Jumne 8, 1953), 14.]
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Lockheed Aircraft Corporation:
To be successful, Lockheed or any other company must
keep coming up with new designs and improvements to
attract customer interest. We must sell them at a
competitive price. And once we get an order, we must
keep our costs within limits of the contract price we
have quoted and deliver on time.22
These factors--excellence of design, price, and delivery
dates, assuming demonstrated production ability, are the
principal considerations in determining which firm will win
a competition. For anmy particular competition, each may
have a different weight depending on the mission of the
service and its procurement requirements.23
Types of contracts.--Since 1950 there have been two
principal types of Govermment contracts used in the air-

craft 1ndustry.24 The cost-plus-fixed-fee type has been

used for development work where there 1s not well established

22cyri1 Chappellet, "How to Sell Airplanes,” The
Lockheed Story, February, 1955, p. 1.

23y.S. Congress, Aireraft Production Costs and
Profits, p. 1762. CompetItIon In design, price, and de-
IIvery dates--and usually in that order of importance--are
considered to be the principal ways in which firms in the
industry compete once firms have been selected to enter
a competition. These views also have been expressed by
other representatives of the industry in interviews with
the author: author's interview with Mr. P. A. W. Stiefler,
Alrcraft Industries Assoclation, Los Angeles, California,
July 10, 1958; author's interview with Mr, Don Black, Douglas
Alrcraft Company, Sante Monica, California, July 8, 1958;
author's interview with Mr. R. S. Johnson, North American
Aviation, Inc., Los Angeles, California, July 9, 1958;
author's interview with Mr. Ernest A. Foster, Lockheed
Alrcraft Corporation, Burbank, California, July 8, 1958.

24U.S. Congress, Alrcraft Production Costs and
Profits, p. 1762.
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cost and production experience upon which to base a price.
The incentlve-fixed-price type includes an agreed upon target
price and a celling price. If the contractor's production
costs are less than the target costs, the sévings are divided
between the Government and the contractor. If the final
costs exceed the target price, the contractor loses a per-
centage of his target profits; but if costs exceed the
celling he suffers a 1088.25 The incentive contract usually
provides that if savings are realized, the Govermment gets
the larger share of the additional costs and the company
the remainder.26 Follow-on incentive contracts may split
savings on a 95-5 percent basis with the 95 percent going
to the Government. ILater contracts for the same aircraft
may split savings on as much as a T0-30 percent basis, with
the 70 percent going to the Govermment. The more generous
terms are provided because as the company gets farther down
its learning curve pfoduction costs become more difficult
to reduce. The larger bonus provides a bigger incentive to

25For a discussion of this and other types of Govern-
?ent contracts with the industry, see Day, op. c¢it., pp. T5-
15.

2

“sIn Boeing's experience it has had incentive con-
tracts stipulating that the Govermment was to receive 80
percent of any savings realized and would pay 80 percent
of costs in excess of target costs below ceiling price.

.S. Congress, Alrcraft Production Costs and Profits, p.
1762.) But over the period 1050 Through September 30, 1955,
Boeing underran target costs around 6 percent, which amounted
to more than $141,000,000. This was a savings to the
Government of around %113,000,000 in contract sales price
reductions. Boeing's share of the $141,000,000 cost savings
was $38,000,000, or somewhat under 27 percent of the cost
savings. (Ibid., p. 1778.)
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lower costs under the more difficult conditions.2!

The aircraft firm in the oligopolistic arrangement
is more or less compelled to accept the contract terms of
the Government. For if the firm attempts to drive too hard
a bargain, the Government can give the production contract
using the same design to one of the other competitors. The
loss by the Govermment incurred in doing this perhaps would
not be too great, if there were one, because all the top
present-day producers have long experience and recognized
ability in aircraft production.

After a model is placed in production price competi-
tion from other firms in follow-on procurement becomes
virtually impossible. This 1s because the initial prime
contractor has already accomplished the basic engineering
and tooling and has charged off these costs against the
original contract, giving him a distinct cos¢ advantage.
Purther, the initial prime contractor can now produce on a
lower position on his learning curve, which lowers total
costs even further by reducing recurring production costs.28

2Tsee Clarence S. Irvine, "USAF Contracts Spur
Cost Reduction,” Planes, 13 (March 27, 1957), 1.

288ee testimony of Mr. Clyde Skeen, U.S. Congress,

Alrcraft Production Costs and Profits, p. 1762. Even under

se clircums es a cannot afford to become ineffi-
clent even if its price under inefficient operation would
be lower than that any other producer could afford to charge.
In order to get future Government business, a firm must
continually demonstrate its ability to operate efficiently.
W. E. Beall, "Low-Down on Aircraft Industry," Commercial
and Financial Chronicle, 184 (November 1, 1956}, IB87X.
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This explains why follow-on contracts usually go to the ini-
tial prime producer.29 |

After the initial production contract is granted,
the most active form of price competition which does take
place in the industry i1s between firms for subcontracts from
prime producers and the Govermment for aircraft modifications,
parts manufacturing, and services. This is especially true
of the large producers when they do not have a large enough
backlog to keep their facilities and personmnel fully occu-
pied on prime contracts.30 Here price is of extreme im-
portance as well as delivery dates. Design 1s no longer a
campetitive matter because work is accomplished in accordance
with the prime's specifications.

Consequent forms of competitive behavior.--Because

the broad mission of the flying services is to maintain air
supremacy, aircraft design is of paramount importance in
determining which companies are reciplents of Government
contracts. To bring about advances in design and to achieve
technical leadership in the industry, costly researech and

29'mere are exceptions to this but the exceptions
generally have taken place during unusual circumstances.
During World war II it was a general practice of contractors
to produce aircraft of someone else's design. During the
Korean War, Kailser was producing the C 119 as part of the
Government 's policy to provide for an expanded industrial
base. Also at that time, Lockheed and Douglas were produc-
ing Boeing's B-47 to increase its rate of output in the
emergency. For the same reason General Motors was producing
Republic s P-84,

30Author's interview with Mr. R. S. Johnson, loc.
cit. -
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development are required.31 In 1953, which is the most re-
cent year for which complete statistics are available, the
aircraft industry spent $758,000,000 of its own money on
research and development proJects.32 This was equivalent
Lo 12 percent of the aireraft industry's sales dollar that
year.33 By 1957 it was calculated that the aireraft in-
dustry was ploughing back 13 percent of its sales dollar
into research and development.34 This represented the
highest ratio of any United States industry.S° Technologlcal
advances have come about so rapidly since World War II that
any company which did not maintain a forward-looking, well-
financed research and development program would soon find
itself without QGovernment contracts.36 As a whole, the
aircraft industry plows back between 60 and 7O percent of
1ts net profit after taxes into its operations.S! Techno-
logical competition within the industry 1s so keen that

31see Iambeth, op. cit., p. 34.
32ptreraft Industries Association, Plane Views, p. T4.
33114,

34R. Hotz, "Research Is Lifeblood of Aviation,"
Aviation Week, 66 (June 3, 1957), 70.

35mid.

36"A1r Superiority Formula: Cooperation,” Planes,
13 (Pebruary 27, 1957), 7.

37U.S. Congress, House of Representatives, Report on
Adrcraft Production Costs and Profits, Subcommittee for
Speclial Investigations of the Commlttee on Armed Services,
Under authority of H. Res. 112, 84th Cong., 2d Sess. (wWash-
ington: Govermment Printing Office, 1956), p. 3114,
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without such a high reinvestment rate, a company's oppor-
tunities for new business would largely be lost.38

As examples of how the race for technological
superiority has affected leading companies, Fairchild in-
creased its expenditures attributable to research and de-
velopment each year since 1952 through 1957 from $829,000 to
$7,h87,213.39 For Lockheed the rise in expenditures on re-
search and development was even more phencmenal. Silnce
1952 expenditures for this purpose rose from $887,000 to

$25,670,000 in 1957.40 Douglas had experimental costs of

381bid. The policy of the Govermment with regard
to its financing of research and development has been to
confine such facility investment to projects which it Judges
too costly for firms in the industry to bulld or operate.
Several examples of these are the National Advisory Committee
for Aeronautics installations at langley, the Lewis and
Lewis Laboratories, and the USAF Misslile Test Center at Cape
Canaveral. (See Hotz, op. c¢it., p. 71.) Government spon-
sored research and development programs for national secur-
ity greatly outweigh those of private enterprise and they
will have increased tremendously between 1955 and 1959.
Department of Defense funds programmed for strictly research
and development were $1,349,600,000 in 1955. In 1959 it is
estimated they will be $2,5 ,100,000. (Aircraft Industries

Association, Aviation Facts and g%gga;s, 1958, p. 45.)

In 19 regsearch and devel opment activities
financed by the federal Govermment amounted to more than
one-half the research and development activities in the coun-
try. Eighty-five percent of this federal activity was for
national security purposes. ["USAF Urges Aircraft Industry
to Use Own Punds for Research," Aviation Week, 63 (Septem-
ber 5, 1955), 14.] The research and development projects
of the Air Force are administered by the Air Research and
Development Ccmmand. ["ARDC," Aviation Week, 66 (June 3,

1957), 93.]

39y.s. Congress, Aircraft Production Costs and
Profits, p. 2001; and Fairchlild Engine and Airplane Corpora-

Tion, Annual Report 1 (Hagerstown: Fairchild Engine and
Airplane Corp., s D. 16.
ko

Lockheed Aircraft Corporation, 26th Annual Report
(Burbank: Lockheed Aircraft Corp., 1957), pp. 10, 20.
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$54,669,390 in 1957, which was more than double the amount.
of 1956.41 For the seven year period through 1955 Republic
had profits after taxes of $46,123,000. Of that amount, 37
percent was invested in facilities, 23 percent was paid out
in cash dividends and 40 percent was otherwise retained in
the business.42 Between 1956 and 1958, Boeing expected to
spend $73,500,000 on new plant and facilities.43 The large
expenditures on research and development and on the new
facilities necessitated for 1t, as well as on the new
facilities needed to produce the changing products,hu has
been a consequence of the emphasis in campetition on the
quality of design. In 1951, the Bureau of Iabor Statistics
reported that research and development expenses of the air-

craft industry were 12.7 percent of sales as against 1.2

ulnuch of this was attributable to the heavy cost of

development of the DC-8. Douglas Aircraft Company, Annual
Report I;QI (Santa Monica: Douglas Aireraft Co., 19577,
pp. 35, .

haU.S. Congress, Aircraft Production Costs and
Profits, p. 2370.

%3m14., p. 1809.

uhIt is believed that facilities investment would
take place at a higher annual rate than it does if it were
not for the depreciation pelicy of the Government. On an
average the industry must depreciate 1ts tools over a 12
year period, but much of the equipment becames obsolete in
less time. This is attributable to the rapid technological
change in aircraft and materials used in their construction.
If facilities could be depreciated at the rate of obsoles-
cence, then the less efficient outmoded World War II tools
of the Govermment would be utilized to a lesser extent and
investment in new facilities would be larger. ({See R. T.
Hurley, "Depreciation Policy Drag on Aircraft,” Iron Age,
173 (April 29, 1954), 75.1]
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percent for the motor vehicle industry, 3.0 percent for the
chemical industry, and 6.4 percent for the electrical equip-
ment 1ndustry.45 Such is an indication of the relative
emphasis on research and development which, 1t is maintained,
1s a consequence of the importance of design competition in
the aircraft industry.

Design competition and competition to reduce costs,
and hence price, have resulted in extensive use of scientific
and technical persomnel in the industry. Not only does the
aircraft industry spend more money on research and develop-
ment than any other segment of the United States' industrial
structure, but 1t also employs approximately 25 percent of
all research and development personnel working in all in-

dustries.46

In January of 1952, 20,000 of the 90,000 pro-
fessional research engineers and scientists in the United
States were employed in the aircraft :I.ndus.tr'y.)47 Out of
220,000 total of research personnel employed in American
industry that year, 50,000 were employed in the aircraft
industry.48 This phenomenon appears to be a growing trend
in the industry. For example, in 1943 one out of 22 Lock-
heed employees worked in the engineering departments. By

1951 the proportion was one out of eight, and in 1957 one

ASU.S. Congress, Alrcraft Production Costs and
Profits, p. 2583.

h6A1rcraft Industries Association, Plane Views, p. 52.

ATU.S. Congress, Aircraft Production Costs and
Profits, p. 2583.

uBIbid.
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out of five Lockheed employees worked on scientific or en-
gineering projects.’d At comvair, 20,000 out of the 70,000
employees are in engineering and 10,000 of them have college
degrees.50 At Chance Vougt, of the 2,200 employees in
engineering, 1,500 have engineering degrees.5l Convair em-
ploys a8 consultants such top scientific leaders as Dr.
Edward Teller, Dr. Hans Bethe, Dr. Edward Creutz, Dr.
Frederic De Hoffman, and Dr. Charles Crutchfield, to mention
some of the more outstanding.52 This illustrates the extent
to which the industry is forced to concentrate its activities
in engineering and scientific research as an outgrowth of
the emphasis of competiticn in design and cost reduction.

Because of the necessity for such skills in the
industry there is aggressive competition in the factor market
between firms for persomnel with scientific and engineering
training and experience.’> The growing demand for personnel
with such techrnical abilities coupled with the existing short
supply of such highly trained personnel54 has been important
in accounting for the rise in salaries and wages in the

ugLockheed Aircraft Corporation, op. eit., p. 10.

50U.S. Congress, Aircraft Production Costs and
Profits, p. 2591.

Slmid., p. 2460. 521b1d., p. 2590.

3see testimony of Mr. J. V. Naish of Convair;
1bid., p. 2570.

54Lee, Aviation Facts and Figures 1958, p. 53.
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industry in recent years.55 Such circumstances have played
an important role in causing aircraft industry employee wages
to be among the highest weekly wages of all manufacturing
employees.56 Firms conduct intensive advertising campalgns
to attract highly qualified personnel. As the President of
General Dynamics Corporation, Mr. John J. Hopkins, expressed:

.- . . You see every day, or certainly every wéekend,

if you pick up the New York Times, page after page

of these great big advertisements, trying to intrigue--

and we are competing against each cther, unfortunately.

They are trying to intrigue these men that have compe-

fence and brains. We find 1t very difficult to keep

these staffs built up.57
Competition in the factor market for technically qualified
personnel whose services are sought ultimately to produce
winning aircraft designs and to enhance production efficiency
is another form of intra-industry competition.58 It can be
viewed, however, as a consequence of the primary forms of
competition in the industry.

In relation to the hiring of qualified personnel,

it should be noted that companies actively seek to employ in-

fluential retired military officers. Personnel with such

SBetween 1952 and February of 1958 average hourly
%arnings 1n6th§ airframe industry rose from $1.87 to $2.43.
Ibid., p. 60.

56Ibid., p. 54.

57U.S. Congress, Aircraft Production Costs and
Profits, p. 2591.

581t is not the intention herein to analyze the fac-
tor market but only to emphasize that firms in the industry
compete actively in it for the skills necessary to help win
Government contracts.
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backgrounds are valuable because of their extensive experi-
ence in matters allied to the aircraft industry. Motives for
hiring retired key military personnel, "fresh from the other
side of the desk," could also include making use of service
connections to win Govermment contracts. In 1956 Lockheed
had 18 retired officers on its payroll, Convair had 67, Boeing
also had 67, and Martin had 14, to mention several of the
companies.59 An outstanding case was the hiring of General
Joseph McNarney by Convair upon his retirement. He was ap-
pointed president of that organization at a yearly salary
of $75,000 plus a $25,000 annual bonus and was given a con-

60 Per-

sultant contract for ten years at $30,000 per year.
sonnel with such military experience evidently are of much
value to firms manufacturing weapons of defense and doing
business with the Govermment.

Advertising, a widely used method of competition for
demand creation among most differentiated oligopolies, is not
used to a significant extent in the military airframe indus-
try. As Mr. F. 0. Detweller, President of Chance Vought,
remarked concerning the nature of advertising in the in-
dustry:

This advertising is essentially in the form of an insti-
tutional type of advertising and is not to influence

np1pcrart Lobby," Nation, 185 (July 20, 1957), 22;
and U.g. Congress, Aircraft Production Costs and Profits,
p. 2528.

0npsperast Lobby," loc. cit.
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sales but more to present the company and its products.

There are two things involved. Ome 1s the attraction

of highly technical, highly skilled technical person-

nel. It i1s also we think, a substaptial contribution

to the military air corps interest.tl
In Chance Voughtt's case, "selling and service expenses"
amounted to forty-eight one-hundredths of one percent of total
sales. Of this fractlon, advertising was 33.77 percent.®?
Because the military airframe industry sells only to one cus-
tomer, the Govermment, which employs experts to do its buy-
ing, advertising plays a relatively unimportant role as a
method of competition within the industry.

Illustration of industry revenue and cost conditions.--

The military airframe industry represents an unusual study in
market behavior. On the basis of learning curves and cost
data, the evidence suggests that average costs continue to
fall with increases in output. This implies an average cost
curve which 1is everywhere downward shifting in time and
probably downward sloping at any point in time. In Figure O,
curves "a" through "f" represent shifting average costs in
the short run which would correspond to different points
along a downward sloping learning curve. The downward slope
of each of the average cost curves relates to the economies

of scale of operation. The "Average Cost Curve' connects

61U.S. Congress, Aircraft Production Costs and
Profits, p. 2486,

62114d., p. 2487.
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FIGURE 9

REIATION OF PRICES AND COSTS IN MILITARY AIRFRAME MANUFACTURING™

Cost or |a
Price
per
Unit

Price Curve

Average Cost Curve

0 Units of Cutput

8Xote that the Average Cost Curve and Price Curve are drawn
80 that profit is eight percent of average cost per unit of output.
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the various points of operation along the shifting average
cost curves "a" through "f£."

In economic analysis the demand and cost curves of an
industry are considered to be quite independent as to their
determinants. As in all cases of monopsony and bilateral
monopoly, the price received by the seller is related to the
demand curve only indirectly. The price received by the
seller in such cases falls along the seller's offer curve.
This 1is true of military airframe production. The price
curve for the military airframe industry appears as a func-
tion of the average cost curve because prices paid for the
industry's products are determined on the basis of produc-
tion costs. PFigure 9 is an illustration of the relation
between the 1ndustry’s price curve and its average cost curve
at various outputs. It shows the highest pricé the Govern-
ment will pay per unit of output at different quantities
which the Govermment may contract to buy. The most profitable
point of operation under these market conditions is always
the point where total costs are the largest because profits
are allowed as a given parcent of costs. Prices always
reflect about the same percent of profits based on production
costs. It 1s not the prerogative of the firms to choose the
most profitable point of operation. Rather, because air-
craft manufacturing is essentially a contracting industry
selling to the Govermment, the firms produce the quantity
the monopsonistic Government contracts to buy.

The commercial transport market.--In many respects
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the competitive behavior of producers in the commercial
transport market resembles that of military producers. The
market differs in structure, however, in that there are
fewer producers and more buyers. The market structure is
that of a bllateral oligopoly.63 The difference in structure
of the market and the nature of the producers demanded ac-
counts in large measure for the difference in market behavior.

The bilg airlines, when they desire new aircraft, hold
design competitions in much the same manner as does the
Goverment for military aircraft. ILeading producers judged
capable of producing aircraft of the nature being sought are

64

invited to enter the competition. Because the possibility

63At present there are five domestic producers--
Douglas, Lockheed, Convair, Boeing and Fairchild, which have
products on the market. There are, moreover, foreign pro-
ducers in the market. DBritish products include the Comet IV
pure-Jjet and the Brittania and Viscount prop-Jets. Others
include the French Caravelle pure-jet, the German Fokker
F-27 prop-Jet (which is made also in the United States by
Fairchild), the Canadian Canadair Model 550 prop-jet, and
Russia's TU-104 pure-jet and TU-114 prop-jet. (Author's
telephone conversation with Mr. F. A. W. Stiefler, Aircraft
Industries Association, October 7, 1958)

There are 40 domestic airlines although there is con-
siderable concentration among the "Big Four." As of June,
1958, sixteen foreign airlines had ordered Douglas DC-8's,
and Boeing 707's. As of October, 1958, there were no out-
standing orders for foreign-built transports by domestic
airlines, and only Capital Airlines and Continental Air
Lines had foreign-built transports in service. (Ibid.)

640. J. W. Murphy, "The Wild Blue Chip Yonder,"
Fortune, July, 1955, p. 76; and author's interview with Mv.
Ernest A. Foster, loc. cit. This is not the practice of
the small airlines, presumably because the size of their
orders would not justify the production costs coincident
with a design change.
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of sales runs into the millions, producers are willing to
invest their capital in projects calculated to produce a
winning design. Particular attention is paid to producing
a product which best suits the specifications of the potential
customer because satisfying his needs could mean profits
without limitations of the nature imposed in government con-
tracts.

Manufacturers also query companies concerning their
interests in new type aircraft which they propose building to
see 1f the airlines are sufficiently interested. For example,
when Lockheed was initially considering the possibilities of
producing the turbo-prop Electra transport, it contacted
the airlines several years in advance of its production. By
July, 1958, 151 Electras were contracted for sale before a
production model was manufactured.®® In other words, either
the manufacturer or the airline with a large enough order
may propose a design which the manufacturer will build.

Before a manufacturer will build a commercial air-
craft, 1t must estimate how many 1t can sell. Douglas never
builds a2 new model without being reasonably assured of the
quantity it can sell.66 In estimating the potential market
prior to receiving commitments from airlines, producers con-
sider the extent to which the costs of existing aircraft
have been written orf.67 Knowledge of the extent of the

65 1p1d.

S6Author's interview with Mr. Don Black, loc. cit.
67 Ip1a.
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market for a new aircraft must be closely ascertained before
the decision to go ahead on its development can be made.
This 1s because the research and development and tooling
costs in addition to production costs may be too great to
Justify the bullding of too few aircraft. For example, before
the prototype of the DC-8 had made 1ts maiden test flight
Douglas had spent in excess of $250,000,000 in its development

and preparation for 1its manufacture.68

As of Jume 2, 1958,
there were 138 DC-8's on order valued in excess of
$700,000,000.%9 By September, 1958, Lockheed had spent
$120,000,000 in 1ts Electra program before a single aircraft
had been delivered.70

The most important characteristic of the design of
commercial transport aircraft was expressed in a talk to
engineering personnel at Lockheed by Mr. Carl B. Squier, Vice
President of lLockheed Aircraft Corporation: "Design the
airplane so the customer can make money with it. If you

build him a loser, you'll never sell him another, "1 Payload,

68Press Telegram (Long Beach, California), May 30,
1958, p. A=T.

69Douglas Alrcraft Company, "Thousands Cheer DC-8
Flight," Airview News, June 2, 1958, p. 1.

TODudley E. Brown, "Unique Features of the Aircraft
Industry” (Speech before the Air Force Pricing School, Santa
Monica, California, February 28, 1957), Copy on file, Pub-
lic Relations Office, Lockheed Aircraft Corporation, Burbank,
California.

Tlcar: B. Squier (Speech to engineering personnel at
Lockheed Aircraft Corporation, date unkmown). Copy on file
in Public Relations Office, Lockheed Aircraft Corporation,
Burbank, California.
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economy of operation, speed, and passenger comfort are all
characteristics of performance which receive important con-
sideration by airlines when they are shopping for airplanes.

In the 1930's, salesmen used to sell aircraft to
airlines much as automobiles are sold to private consumers
today. Now, in order to sell an aircraft its éapabilities
must be examined by "platoons of people." To guote Mr.
Sgquler again:

An airline prospect will want its engineering staff,

its board of directors, its maintenance personnel . . .

mockue, shosehas 1§aot§§¥a§§§" chante, 15 65 TeporLs,

s s ’

Unlike the 1930's, today the Job of selling aircraft involves
teams from the manufacturer and the airlines, 90 percent of
whom are engineers.73 Both buying and selling are done by
experts. Experts representing the manufacturer are needed to
explain the performance of the aircraft, and experts are
needed representing the airline to ascertain the quality of
the product in terms of its capabilities.

Even slight degrees of product differentiation may be
significant in determining which company gets a production
contract. In the case of Douglas's DC~8 and Béeing's 707
intercontinental versions, which are considered almost
identlcal in general performance and appearance, a deciding
factor in United Airlines' decision to order 30 DC-8's was

T2m14.

73Au'chor's interview with Mr. Ernest A. Foster,
loc., cit.
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because 1t was three inches wider than the 707.74 When
Boeing then increased the width of the 707 by four inches,
the previously hesitant American Airlines decided to purchase
30 of the 707'3.75 In order to sell to BOAC, Boeing had to
agree to differentiate its product by using British Rolls
Royce engines.76 For such reasons air transport manufactur-
ers are extremely sensitive to the tastes of the airlines
and must be in order to win production contracts from them.

Design competition in the commercial transport field
necessarily results in other forms of competition.’ Such are
extensive research and development programs and the recruit-
ment of the best scientific and engineering personnel which
was elaborated upon in relation to competition in the
military market.

A commerclal transport airplane represents an invest-
ment to an airline. For this reason price is of extreme
importance to the purchaser because the higher the price of
a2 given alrcraft the lower will be the rate of return on his
investment. After calculating anticipated production costs
and estimating the extent of the market for a particular
model, a manufacturer sets the price at which the aircraft
wlll be sold. Here the bargaining power of the oligopolistic
seller is demonstrated in sharp contrast to the passive roie

. Thumme Selling of the T07," Fortune, October, 1957,
p. .

5114, Tom14., p. 252.
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he plays in the military market.’! Not only does he alone
set the administered price at which the aireraft are sold
but also he provides in the contract that buyers must agree
to pay higher prices under terms of an "escalation clause"
covering possible rises in costs of labor and materials.78
It is not a case of the buyer setting a price based on the
seller's production costs as in the monopsonistic military
market. Producers set a "base price” on the aircraft they
sell. Each buyer will pay the base price and, if he desires
other than standard features on the airecraft, he must pay
extra. In practice, each airline desires a significantly
differentiated aircraft interior.’® The extent to which he
desires the aircraft differentiated will determine how high
the final price is above the base price.

It 18 difficult to state that aircraft producers en-
gage in price competition when the aireraft of the several
producers are significantly differentiated in most cases and
the price range 1s wide. Notwithstanding, Lockheed and
Douglas both maintain that they engage in decided price com-
petition in the commercial field in the sense that they at-
80

tempt to keep prices low. There is same evidence of non-

TT1t should be recalled at this point that there
are usually fewer competitors in the commercial transport
market than in the military market.

T8pudley E. Browne, loc. cit.

T9puthor's interview with Mr. Don Black, loc. cit.;
and author's interview with Mr. Ernest A. Foster, loc. clt,

8OIbid., and author's interview with Mr. Don Black,
loc. cit.
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price competition among closely comparable aireraft. In the
Jet race for the commercial market, both Boeing and Douglas
have set their base prices for the 707 and DC-8 respectively,
at $5,250,000.81 How they both could arrive at this same
price to the dollar when so many millions of dollars are in-
volved 1s difficult to understand unless they do not intend
to compete in price. It is not that development and tooling
costs have been the same because Boelng has had the most
past experience in producing multi-jets (for the military).
Consequently, Boeing's development and tooling cost 1s ex-
pected to be approximately $185,000,000 prior to delivery
of production models.82 Douglas, which has had long experi-
ence in producing commercial transports but little in pro-
ducing multi-jet aireraft, will have spent $250,000,000 in
preparation for producing DC-8's. Both airplanes, however,
were judged to be almost identical in appearance and general
performance by the United Airlines? technical evaluation
team,83 which may give some though not sufficient basis for
their price identity.

The Douglas DC-7C and the Lockheed 16494 both sell
in the same price range between $2,000,000 and $2,250,000,
depending on the features of differentiation desired by in-
dividual airlines.sa They have approximately the same

lime selling of the 707, p. 25k,
82

Ibld. 83Ibid., p. 133.

84Author's telephone conversation with Mr. F. A, W.
Stiefler, Aircraft Industries Association, Los Angeles,
California, July 24, 1958.
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crulsing speed, seating capacity, and range, although the
164T7A has a 7,000 foot higher service celling. In terms of
performance and specifications they are somewhat differenti-
ated but have many comparable features. The Douglas DC-6B 1s
in many respects comparable to the Lockheed 1049G, although
the Lockheed model willicarry five more passengers, cruises at
a slightly faster speed, and has an 8,000 foot higher service
celling. The 1049G sells for approximately $1,750,000 and
the DC-6B sells for approximately $1,5OO,OOO.85 As a general
rule, producers sell alrcraft which are notably differenti-
ated from those of thelr competitors with respect to perform-
ance and aerodynamlic qualities, and price variance is
notable.86

Buyers of commercial transports benefit through lower
prices because of Govermment financing in the development of
military aircraft. Much of that which 1s learned in the
development of military aircraft is applicable to commercial
transport aircraft. Also, Government orders for military
adaptations of commercial transports enable manufacturers to
realize economles of scale which can be passed on in lower
prices to purchasers of commercial transport aircraft. This
view was expressed by Donald Douglas, Jr.:

As has always been the case, civil transport will, to
a large extent, be dependent upon the military programs

851p14.

86For a detailed description of the specifications
and performance characteristics of the aircraft in current
production, see National Aviation Education Council, U.S.
Aviation Today, 1958 (Washington: National Aviation ¥duca-

tion Council, 1958), pp. 38-40 and 65-66.
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for development of engines, and for a measure of as-~
sistangg in establishing quantity prices for air-
craft.

It is also true that the development of commercial
transports has resulted in lower prices of military alrcraft
for the same reasons. As a general rule Douglas and, to a
lesser extent, Lockheed have privately financed the develop-
ment of their commercial aircraft. Military versions cof
these have been sold to the Government at lower prices than
it would pay 1f 1t were to cover development costs and be
the only purchaser of these aircraft. On the other hang,
since the war Boelng has first produced military versions
of an alrcraft, such as the C-97 and the KC-135, and later
made commercial versions of these such as the Stratocrulser
and the 707.88

Producers also compete in terms of delivery dates.
Douglas, despite 1ts reputation as the long-{ime leader in
the commercial transport fleld, has found this to be an im-
portant reason why it has failed to get certain orders. This
has been due largely to already crowded production schedules
which have not allowed Douglas to promise early enough de-

livery dates to a customer's satisfaction.89 Deli#ery dates

87Donald W. Douglas, Jr., "Trends in Air Transport,"
Flying, 58 (May, 1956), 63.

88author's interview with Mr. Don Black, loc. eif.;
author's interview with Mr. Ernest A. Foster, loc. cift.

89author's interview with Mr. Don Black, lec. cit.
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are important to airlines which are in close competition.
If one can provide a superior travel service to that of its
competitors, 1t can look forward to increased revenue. For
this reason airlines in general were upset with Pan American's
decision to be the first to order commercial Jets.go This
meant that in order to compete the other airlines too were
going to have to discard many of their conventional prop-
driven aircraft for Jets. The sooner they did, the less
business they would run the risk of losing. (mce a contract
is made with an air line for this reason it is essential for
the manufacturer to deliver on schedule. A manufacturer with
a2 reputation for not making deliveries on time runs the risk
of losing future business. As Vice President of Lockheed,
Mr. Carl B. Squier, advised Lockheed's engineering personnel
in a speech: "Never fall behind schedule in a development
program. A lagging program 1s the prey of every hungry lion
in the competitive jungle." ' To the seller, early delivery
dates of a new model aircraft may have important implications
for future business. For example, Boelng was aware that if
it were the first to enter the commercial jet transport field
with early deliveries, airlines which originally bought the
Boelng Jets would probably make future purchases with Boelng.
The reason for this is that airlines attempt to standardize
their fleets in order to minimize maintenance costs and spare

H3ee "Selling the 707," p. 133.
Msquter, loc. cit.
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parts 1nventor1es.92
Commercial transport manufacturers follow a practice

of price setting which is designed to cover "full costs" plus
a markup. The baslc price which is set on a particular model
of aircraft applies to all commercial customers although
customers who purchase large quantities pay lower unit
prices.93 Taking into consideration costs of development,
tooling, production, and anticipated number of sales, the
basic price 1is calculated to yield a profit. Aircraft de-
livered under early contracts therefore are sold at a loss
because of heavy development and tooling costs and less ef-
ficlient operation. If the extent of the market is larger
than originally anticipated, profits are considerable. As
Mr. Prederic W. Conant, Senior Vice President of Douglas Air-
craft Company, expressed:

The whole profit in the commercial business is when

you get just as far as you can by the break-even as

you lost before. . . . On the DC-6 we were $35,000,000

in the hole before we started to work out.9%
Lockheed follows this same pricing practice. Mr. C. S.
Cross, President of Lockheed, stated with regard to this
aspect of his company's business: |

The commercial airplane business is a somewhat dif-
ferent business. We start out by spending enormous

92nselling the 707," p. 254.

puthor's interview with Mr. Don Black, loc. cit.;
author'!s interview with Mr. Ernest A. Foster, loc. ¢it,

94U.S. Congress, Aircraft Production Costs and
Profits, p. 2222.
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sums speculatively for development and in the early

stages of any commercial program we frankly deliver

the airplanes at a loss.

If we can keep going long enough and sell enough

of them and get enough of a run, sooner or later we

get down into the black ink.95
The more commercial orders for a particular model a company
gets after covering development and tooling costs, the
greater will be its profits per unit at the fixed price.
Available evidence previously noted suggests that costs per
unit continue to decline as output is extended in aircraft
manufacturing.

Figure 10 1s an illustration of how commercial air-
craft manufacturers anticipate profits cr losses resulting
from this pricing practice. Distance OA represents the
heavy fixed costs of development and tooling before produc-
tion of any aircraft of a new model. The total cost curve
rises rapldly at first but increases at a decreasing rate
with extended output. This is due to economies resulting
from increasing output and the greater efficiency of opera-

tion reflected by the lower position on the learning curve.

Because the basic price 1s fixed, total revenue corresponding

unlts of output increase in a straight line relation. At
any output short of "D" number of units, total costs exceed
total revenue; hence losses are incurred. At an output of
"D" number of aircraft the firm is breaking even because

total costs equal total revenue. If output exceeds "D"

S1p1d., p. 2534.
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FIGURE 10

COMMERCIAL AIRCRAFT MANUFACTURER'S BREAK-EVEN CHART
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number of units, then total costs are less than total
revenue. The difference between the two will reflect the
profits realized on the development and sale of the new model
alrcraft.

Advertising to increase sales in connection with a
manufacturer's commercial operation is not extensive. The
advertising that is carried on is of an institutional nature
to present the company to the public. This is done to sup-
port the airlines which use the manufacturer's products.96
Extensive advertising 1s not needed because the number of
buyers is small. Purther, buying is done by highly special-
ized personnel who perhaps are less inclined to be influenced
by advertising than they are by the technical features of
the products which they buy.

Because buyers are few in number, producers cannot
afford to be the least bit indifferent to a potential cus-
tomer. An order from any one of them may run into the
millions of dollars.97 This 1s especially true in the jet
age when a single aircraft may sell in excess of five million
dollars. In a speech to a group on how to sell aircraft,

Mr. Carl B. Squier, Vice President of Lockheed, gave this

advice:

96Author's 1ntérview with Mr. Don Black, loec. cit.

970f the commercial transport aircraft being built
in 1958, the onlzhgodel which sold for less than 31,500,000
was the Convair which sold for approximately $750,000.
Author's telephone conversation with Mr. F. A. W. Stiefler,
loc. cit.
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Never kick a customer in the face--remember we're not

a shoe store. There aren't many airlines in
the world, and still fewer air forces. Every one of
them is valuable. Not one of them can be replaced.
And what memories they have!98

Competition in the utility aireraft market.--Three

producers--Beech, Cessna, and Piper--dominate the personal
and business aircraft market. In 1957 they sold almost 90
percent of the output value. The supply side of the market
is decidedly oligopolistic but on the demand side buyers
number in the thousands.

There is not the strong sensitivity to rivals' be-
havior in utility aircraft production such as one finds in
other oligopolistic industries. This is in large measure
attributable to the divisions of the market in which the
producers sell. Beech sells fewer aircraft by far than
either of the other two producers but its dollar sales were
the largest in 1957.9° Table 26 denotes characteristics of
utility aircraft models in production in 1958, and their
prices. Beech specializes primarily in producing the twin-
engined models. Cessna's two twin-engined models sold in
a price range of from $28,000 to $33,000 below Beech's cheap-
est twin-engined model.100 Cessna's single engined models
are in close competition with those of Piper in terms of

988qu1er, loc. ecit.
9see Table 24, supra.

190price data are not available for Beech's Model 95
Travel Air twin-engined aircraft. On the basis of specifi-
cations and performance characteristice the price difference
from Cesana's models may not be as great.
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TABLE 26

MODELS AND PRICES OF UTILITY AIRCRAFT QF
LEADING PRODUCERS, 1958

e I, e ol
Beecheraft Super 18 (twin) 8 $106,975 215
Aero Commander 680 Super (twin) 7 89,500 248
Beech E-50 Twin-Bonanza 6 88,000 228
Aero Commander S560E (twin) 7 74,500 210
Cessna L-27A (twin) 4 59,950 210
Cessna 310-B (twin) 5 54,950 213
Piper PA-23 Twin Apache 5 34,950 171
Beech Model 95 Travel Air (twin) 4 N.A. 200
Beecheraft H-35 Bonanza 4 22,650 196
Cessna 182 4 14,350 155
Piper Comanche PA-24 4 13,500 160
Cessna Model 180 4 13,250 160
Cessna 172 4 8,995 124
Piper PA-22 Tri-Pacer 4 7,840 134
Piper PA-18 Super Cub 2 5,700 115

Sources: ort and Business Fl Directo
omnerc an ra
craft Company; and U.S.

R

1958;

, Cessna Alr-
viation Today 1958.
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price and performance. Of the top three producers it can
be said that Beech specializes primarily in producing rela-
tively high and medium priced aircraft; Cessna produces in
the upper medium and the low priced field; and Piper produces
mostly in the low priced field. Beech has a competitor in
terms of performance and price in the fourth ranking producer
in the field, Aero Design and Engineering Company. This or-
ganization produces two twin-engined models which sell in
the high price category. Aero Design has not demonstrated
a strong market threat to Beech. 1In 1957 it produced only
9.8 percent of the value of cutput in contrast with 33.3
percent for Beech. Also, while sales for Cessna, Piper, and
Aero Design declined in 1957 from 1956, Beech!'s sales rose
approximately 12 per cent.lo1

As can be seen from Table 26, the range of prices of
utility aireraft is very broad. This is due primarily to
the many different qualities of airecraft, in terms of speci-
fications and performance, ihich are offered on the market.lo2
Companies have each sought to appeal to the differing needs
of buyers by offering a variety of aircraft to suit the
variety of wants. Because of the extent of product differ-

entliation and consequent price differentials, instances of

101see 1ee, Aviation Pacts and Figures 1958, p. T7.

lOeFor a detailed account of the variance of specifi-
cations and performance characteristics, see Nationmal Avia-
tion Education Council, U.S. Aviation Today 1958, pp. 5, 6,

9, 10, 12, 13, 24, 26-29, 83-85. Also see ort and b
EgII Publish-

Business Flgi?g Directo§§ (New York: McGraw-
ir‘s COO) I » ppn - 3
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close competition between models of different companies
involved seven out of the fifteen airplanes.

In 1931 more flying of light aircraft was for pleasure
than for any other purpose.lo3 By 1956 more than twice as
many hours were flown in utility aireraft for business pur-
poses than for pleasure or any other reason.lou In 1958
commercial and business flying constituted about 66 percent
of the total hours flown by utility aircraft.lo5 Because
more utility aircraft flying 1s done for business reasons
and the demand for utility aircraft for business purposes
1s growing the more rapidly, producers have concentrated
their efforts in the production of aireraft suitable for these
purposes. Producers act more in the interests of creating
2 new demand for their aircraft than they do by competing
in price and producing close substitutes. In effect, their
actions bespeak competition with other forms of transport
more than among themselves. For example, Cessna provides
interesting brochures to its prospective customers which
itemize expenses coincident with owning and operating each
of 1ts models. The intent is to demonstrate the economy and
convenience of utility air transport. Calculating fuel and
maintenance, hangar rental, insurance, depreciation, ete.,

the cost per seat mile to operate the $9,000 Cessna 172 for

1°3See Lee, Aviation Facts and Figures 1958, p. 83.
104114 g, 105m14,
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84,000 miles annually would be approximately $.017.106 To
operate the $55,000 Cessna 310B for 149,100 miles per year
the cost per seat mile would be about $.O3.107 Emphasis
also 1s placed on the better utilization of high paid person-
nel by less time lost in travel. This is made possible by
being able to depart for and from business appointments
when ready in other areas without having to wait for scheduled
departures of the railrocads or airlines. Frequently a small
aircraft can also land closer to the destination than
scheduled airlines or railroads, providing greater conveni-
ence and saving additional time. Such points are openly
stressed in the attempt to bring new customers into the
market.

Selling expenses, which include advertising, have not
been as large as a result of the lack of urgency to promote
producers! products which are significantly differentiated
from those of competitors and between which, in most cases,
there are marked price differentials. One study found that
selling expenses, based on a sample study, in manufacturing

loscesena Aircraft Company, Travel and Tax Savings
The Cessna 172 (Wichita: Cessna Aircra ompany, s
p. 3. 8 18 even cheaper than inter-city bus and raiirocad
coach transport, which were 2.12 cents and 2.56 cents,
respectively, per passenger mile in 1956. (See lee, Avia-
tion Pacts and Figures 1957, p. 99.)

lOYCessna Aircraft Company, Travel and Tax Savings
Cessna 310B (Wichita: Cessna Aircra ompany, , D. 3.
8 18 more expensive travel than bus or by railroad coach
but considerably cheaper than by Pullman and scheduled air-
lines, which were 4,77 cents and 5.30 cents, respectively,
per passenger mile in 1956. (See lLee, Aviation Facts and
Figures 1957, p. 99.)




195
industry averaged 8.9 percent of sales.l08 In 1957 Beech's

selling expenses amounted to 4.2 percent of saleé; Cessna's
were 4.1 percent of sales; and Piper's were 6.5 percent
of sales.109

Many business organizations which have large annual
travel expenditures could reduce transport costs by owner-
ship and operation of business aircraft. Such evidence pre-
sented by business aircraft producers may be realistic. If
prices on most models were reduced, it is not anticipated that
sales would rise significantly. At present aircraft prices,
transport costs connected with owning and operating busi-
ness alrcraft perhaps are already notably lower than costs
incurred by travel on common carriers. It would seem then
that price and operating costs are not the only significant
factors in determining purchases of business aircraft.n0

8Charles A. Bliss, Structure of Manufacturing Pro-
duction (New York: National Bureau of Economic Research,

, p. 89.

1°9For the raw data from which these calculations
were derived, see Moody's Investors Service, ﬁo§gz's Indus-

trial Manual, 1958 (New York: D. F. Shea, 1958J, pp.
235, and 3H§
’

A survey conducted of corporate business person-
nel revealed that 53.4 percent of those sampled believed long
distance transport by auto, airline, or rail was safer than
private airplane travel. Twenty percent of the firms in the
survey responded that the key person in each firm was un-

willing to travel by private airplane. National uirements
for Aviation Facilities. l -1975, Vol. 1V (BEBEE%EEBn.
Toverment ng , Pp. 90-91. It appears

then that safety and other factors play an important part in
determining why organizations which could reduce passenger
transport costs and gain other benefits from owning business
aircraft do not choose to do so.
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About 21 percent of the hours flown by utility air-

111 Buyers of aircraft for

craft in 1955 were for pleasure.
pleasure purposes are not believed to be very sensitive to
changes in aircraft prices because costs coincident with
owning and operating pleasure aircraft are considerable.112
Hence a prospective buyer must consider not only the price
of the aircraft but the cost of owning and operating as well.
Bollinger's survey revealed that people frequently disposed
of their alrcraft because over-all costs were too great in
relation to the extent of utilization.ll3
Ut111ity aircraft producers, after estimating costs
and the number of units which they can sell, set prices de-
signed to yleld a target profit. For example, Piper sets
its prices at a level designed to yield, after taxes, a net

profit of 10 percent of sales.llu

In this case, prices are
wholesale prices to dealers, which are usually around 25
percent below retail prices. Both Piper and Cessna believe
that a drop in prices on their aircraft would increase the
number of alrcraft sold but at the expense of decreased

profits.115 On the other hand, each of these producers

1111, Aviation Pacts and Flgures 1958, p. 83.
112

Bollinger, loc. cit. 113Ib1d.

lluAnswer to questionnaire submitted by author to
utility aircraft producers.

115Ibid. Neither expressed the view that it would
expect retallatory price reductions by competitors as 1s
the usual practice in oligopoly in order to retain market
shares.
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considers competitors' products close enough substitutes so
that raising prices would reduce sales and profits.116
There has been only one instance appearing in the

literature where an observation could be made of the impact
on sales caused by sharply declining prices of utility air-
craft. Aircraft inventories increased tremendously in late
1929 and 1930. In attempts to dispose of the aircraft,
producers of these utility aircraft cut prices up to 43 per-
cent below 1929 prices.117 But the change in sales was

negligible.118

At first glance it would appear that the de-
mand for utility aircraft in the short run in this instance
was inelastic. However, because price changes were taking
place at the outset of the depression, the lack of responsive-
ness of sales to reduced prices may not have been due so much
to demand inelasticity as it was to a reduction in demand.119
Based on the over-all reasons presented, however, 1t
is believed that the demand for utility aircraft for personal

and business purposes has a low price elasticity.

116144,

117510ver et al., op. c¢it., pp. 850-51.

118144,

119That is, the demand curve was shifting to the
left because of reduced income and uncertainty of the
future.
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Barriers to New Competition

Entry of new airframe manufacturers into the indus-
try would probably mean more competition for the existing
producers. In airframe manufacturing barriers to entry are
almost insurmountable. There was not a major producer in
1958 which had entered the business since 1939.120 The im-
portant barriers to entry in airframe manufacturing are the
subjJect of the discussion which follows.

Patents.--One of the most frequently regarded monopoly
advantages is patents. In regard to the aircraft industry,
patents are mentioned not because they represent an ob-
stacle to competition but because they do not. This is some-
what unusual.

During World War I production was being held up be-
cause of litigation over patent infringements. The urgency
of the situation demanded that some arrangement be made to
avoid such difficulties. The outgrowth of the situation was
the organization of the Manufacturers Aircraft Association.
Since 1917, the MAA has administered patent cross-license
agreements and licensed contracts under which the aireraft
industry has operated. Any member of the MAA (and any air-

craft producer may become a member) is privileged to produce

laoThis encompasses all three market sectcrs--military,
commercial transport, and utility. All of the 12 producers
which dominate the military market, all of the commercial
transport producers, and the top three utility aircraft pro-
ducers who accounted for 89 percent of output value in this
market in 1957, were in the business prior to 1940. See
Moody's Investor's Service, gg. cit., for dates of incorpora-
tion of leading aircraft manufacturers noted in Chapter Three.
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items patented by members of the association. Members sub-
mit their patents to the MAA, which evaluates them and de-
termines their worth and what the company should receive
when the patent is used by others. These awards have been
very small.121 Over 90 percent of these patents are licensed
to other producers without fee, while on others small
royalties per plane are paid.122 The contract relationship
between the MAA and the Government has enabled the Defense
Department to obtain licenses for production of aireraft or
parts thereof on the same basis as other MAA members.123
There is therefore virtually complete freedom among MAA
membership to adopt in any new aircraft fzaturss developed
by other companies. The MAA maintains a library and refer-
ences to inform members of patented technological advances
which exist.

Capital requirements.--The enormity of capital re-
quired to get into the airframe business is by itself a sig-

nificant deterrent to new entry into aireraft manufacturing.
Chance Vought, the smallest of the largest 12 producers in
the military and civil transport markets, had a net worth
of $28,700,000 1n 1957.12% Even though Chance Vought owns

121y 5. Congress, Aircraft Production Costs and
Profits, p. 1326.

122President'a Alr Policy Commission, op. c¢it., p. 50.

1235oward Mingos (ed.), The Aircraft Year Book for
1945 (New York: ILanciar Publishers, > D- :

124See Table 21, supra. Except for the helicopter
producers, there were only two other smaller prime producers,
Stroukoff and Temco, which specialized in production for
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no plant, its property value before depreciation and amortiza-
tion in 1956 was in excess of $11,000,000.125 The average
net worth of the top 12 producers was almost $82,000,000.
Working capital needs in 1958 were considerably great-

er than prior to 1954 in military production because the
Govermment had reduced progress payments on work completed
from 90 percent of costs incurred to 70 percent over this
period.126 Carrying costs are large because of heavy indus-
try investment in inventories due to periodic delays by the
Government in taking final action on contracts. The 12 air-
frame companies had $948,000,000 tied up in inventories
at the end of 1957.127 New entrants cannot look to the
Government for much assistance in getting started. Paragraph
13-102.3 of the Armed Services Procurement Regulation states:

It is the general policy of the armed services that

the porfornance of Govermment contracts.l28 o

Although in 1956 airframe manufacturers were using government

these markets in 1958. However, by Januari, 1958, Stroukoff

was producing only one airplane, the YC-134, which had yet

to fly. (Nationmal Aviation Education Council, Aviation Today,
1958, p. 91.) Temco was producing the TT-1 primary jet
rainer for the Navy but was engaged mostly in aircraft

modification, overhaul, providing other aircraft services,
and some missile work. Ibid., p. 93 and Moody's In-

vestors Service, Moody's Tndustrial Manual, 1958, p. 1037.)

125m14., p. T19.
126Lnee, Aviation Facts and Figures 1958, pp. 66-67.
12"'Ibi.d., p. 68.

' 128U.8. Congress, Aireraft Production Costs and
Profits, p. 2728.
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owned plant and equipment valued at $895,000,000 in contrast
to plant and equipment of their own valued at $3ll9,000,000,129
new faclilities in most instances will have to be privately

130 Even the

financed in accordance with current policy.
Govermment 1s somewhat restricted from allowing any pros-
pective entrant from using existing govermment facilities be-
cause of their location. Many of the govermment plants and
facilities are interspersed with those which are privately
owned. This would tend to prohibit the leasing of such govern-
ment facilities on the general premises of another firm.

In order to be competitive expensive research and de-
velopment are necessary. Returns from such programs are not
realized for several years and only if 2 firm is fortunate
to land a sizable production contract.

Empirically, since World War II, the only firms which
have entered the military market have been licensee com-
paniesl3l which have had large capital backing. Such were
Kaiser-Frazer and General Motors during the Korean war.

Conceivably one could get into utility aircraft manu-
facturing on a small scale without capital being an important
deterrent. The relative simplicity of the product signifies
that the cost per unit of output 1s drastically less than

military or commercial transport ailrcraft.

129"Report from Congress: 1Is U.S. Taxpayer Getting
His Money's Worth in Planes?" p. 108.

l3°U.S. Congress, Aircraft Production Costs and
Profits, pp. 2728-29.

131lcompanies 1icensed to produce an aireraft of some
other company's design.
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Economles of large scale.--The lower costs per unit

of production coincident with large scale production in some
respects 1s closely related to capital requirements. If a
new entrant cannot provide the capital necessary for plant,
facilities, and working capital purposes to produce on a
large scale at lower prices, he will experience difficulty
disposing of his products at a profit.l32 Capital require-
ments are extensive to achleve economies of large scale.

It has already been noted that after having received
an initial production order, producers in the military
market experience declining production costs. Declining
production costs and product prices obviate consideration
of government rpanscred competition between firms for future
contracts of the same model aireraft under normal circum-
stances. In this case economies of scale even prevent other
existing airframe manufacturers from competing directly,
to say nothing of prospective new entrants.133

Technological barriers.--Because of the extreme

complexity of the products produced and the extent of con-
centration among producers, the airframe business is one of
the most complex enterprises. Firms must be capable of
utilizing the most advanced of sclentific knowledge 1if they

13270 s. Bain, Barriers to New Competition (Cam-
bridge: Harvard University Press, 1956), p. 55.

133Because of the lack of data on reduced unit costs
resulting from large scale output in utility aircraft pro-
duction, no statement can be made concerning this as a bar-
rier to competition in that market.
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hope to compete., The products produced are extremely com-
plex. For example, in the control system alone of one guided

missile there are approximately 1,500,000 parts.t3"

An Air
Force bomber has 155,000 parts.135 A new military Jet air-
craft requires 10,000 engineering drawings and 25,000 new

tools.136

Each major producer must coordinate orders from
thousands of suppliers. Since the advent of weapons system
management the job of a prime contractor in coordinating
the production has become even more complex. In effect, to
be a competent military airframe producer requires unsur-
passed technological know-how. Any new producer would en-
counter the difficulty of having to bid competent personnel
away from existing producers.

Such barriers exist in the commercial transport
market but perhaps to a lesser extent. However, the top
producers in the military market have the advantage of ex-
perience in extensive airframe production over any outsider
desiring to enter the commercial transport market. This
explains why successful military producers are the only com-
mercial transport producers. Boeing, for example, has Just
re-entered the commerclal transport market largely because
of experience it gained in the construction of the KC-135
tanker.

The relative simplicity of construction of utility

134A1rcraft Industries Assoclation, Plane Views, p.

47,

135m14., p. T3. 1361p44., p. 75.
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aircraft reduces the technological barrier to entry in this
market sector. Reasons primarily other than technological
ones account for there being only nine utility aircraft
producers in 1958.137
Experience of existing producers.--That which is

most prohibitive of new entry in the military and commercial
transport markét is the experience of producers already in
the industry. Their experience stands as the number one
deterrent because the Govermment invites only those to

enter design competitions whom 1t considers qualified to
produce the proposed products. The Government determines the
qualifications of producers largely on the basis of their
138 mtry into
military airframe manufacturing then is only upon the Govern-

past performance in aircraft production.

ment's invitation. Experience is a practical necessity for
an invitation. Under these circumstances freedom of entry
is completely ruled out. During World War II and the Korean
War non-aircraft producers entered the industry with Govern-
ment encouragement as the economy was being mobilized for
the war effort. Since the end of the Korean War, the old
experienced airframe producers are again the only prime
producers.

As the weapons technology changes other industries

13'78ee Lee, Aviation Facts and Pigures 1958, p. 81.

138U.S. Congress, Alireraft Production Costs and
Profits, pp. 1762 and 1768; and "Alr Superlority Formula:
Cooperation," p. 7.
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may qualify by experience for entry by Govermment invitation.
This has happened noticeably since 1952 with the growing em-
phasis on missliles. Because of the importance of electronics
to the successful operation of missiles, 16 of 40 missiles
projects in 1958 had non-airframe producers as prime pro-
ducers, most of which were electronics firms.139

Entry in the commercial transport market is facili-
tated by production experience by extensive production of
military aircraft. Every commercial transport producer in
1958 was primarily a producer of military aircraft. There
were no producers of commercial transport aircraft which
did not rely primarily on the military market for the sale
of their output. The growing complexity of commercial
transports in the jet age makes experlence in aircraft manu-
facture even more restricting to entry in the industry by
non-aireraft producers.

Experience in the production of military aircraft
has facilitated entry of these producers in the commercial
transport market. Every military aircraft producer, there-
fore, is a potential entrant although some producers have
an advantage of more military experience than others in the
productlion of heavy alreraft. This fear of entry on the
part of other military producers, not to exclude foreign
producers of ccmmercial transports, perhaps is a reason why

prices on commercial aircraft have not been higher.

1391ee, Aviation Facts and Figures 1958, pp. 41-42.
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Inexperience is not a strong deterrent in utility
airplane production for the civil market in the same sense
that purchases are based directly on a company's successful
past performance. In most respects entry in utility plane
production 1s considered easy. Althbugh there are only four
successful producers of substantial size, five other pro-
ducers managed to survive in 1957 with only 3.4 percent
of the market.l*0

It would appear then that entry into the military
and commercial transport market iz extremely difficult. By
contrast, entry in the utility aircraft market is relatively

easy.

Profits and Growth
One of the most important tests of the competitive-
ness in an industry is the rate of profit. The Vinson-
Trammel Act of 1934 at one time allowed for maximum profits
not to exceed 12 percent of sales for firms selling aircraft

products to the Government.lul

In practice, in airframe
mamifacturing profits as a percent of sales have been con-
siderably less. As was disclosed by the Fulbright Committee

in 1955, not one aircraft stock appeared in the group of

140144., pp. 77 and 81.

4 1limited States Code, Title 34 (1952 ed.), p. 5108.
The profit IImItation provisIons of this act were suspended,
houevir, by the Renegotiation Act of 1948. (Ibid., p.
5109.
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the largest holdings among investment trusts.
parison with other industrials, profits in aircraft manu-
facturing do not bear a corresponding relation to sales. In
1954, although Boeing ranked number 20 in terms of sales
among the top 500 United States corporations, it ranked

only forty-first in terms of net prorits.1h3 Douglas ranked
twenty-sixth in sales but only forty-fifth in net profits,lt
Lockheed ranked forty-second in sales but only eightieth in
net profit.l45 This pattern represented the general relation
of profits to sales for other airframe manufacturers. Even
in World War II, the profit rate in relation to sales of the
aircraft industry was the lowest of the war :Lndust:ries.m6
Net profits on sales after taxes amounted to 1.2 percent

of sales.lu7 It was noted previously that the services
allow target profits on contracts between 7 and 10 percent
of productlon costs before taxes. Profits after taxes as

a percent of sales are considerably less. Table 27 gives a
comparison of the airframe industry with other industries
showing profits as a percent of sales after taxes. It can

be noted that airframe profits ranged between 2.4 percent

142U.S. Congress, Alrcraft Production Costs and
Profits, p. 2575.

143"The Fortune Directory of the 500 largest U.S.
Industrial Corporations,” Fortune Supplement, July, 1955.

WA pia. 501 4.

140pavid ¢. Cook (ed.), The Alrcraft Annual 1946
(New York: Robert M. McBride, & Co., 19%6), p. 278.

M7 14,
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TABLE 27

NET PROFIT AFTER TAXES AS PERCENT OF SALES,

SIX SELECTED INDUSTRIES, 1952-1957

Industry 1952 1953 1954 1955 1956 1957

Nonferrous Metals 7.7 6.9 7.3 9.5 10.5 7.9
Petroleum Products 10.5 10.6 10.7 10.6 0.4 9.7
Autos and Trucks 5.5 4.4 6.4 7.4 5,7 5.7
Rallway Equipment 3.8 3.3 4.1 4.7 b4 44
Iron and Steel 5.0 5.7 6.0 7.8 T.2 7.4
12 Major Airframe

Companies 2.4% 2.4 3.8 3,6 3.42 3,02
Total Manufacturing 5.4 5.3 5.9 6.7 6.0 5.9

%

Source: Aviation Facts and Figures 1958.

aSub,ject to renegotiation.
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and 3.9 percent for the period. No other leading industry
averaged as low a profit rate. The average for all manu-
facturing ranged between 5.3 percent and 6.7 percent. For
the period 1946-1954 Boeing's profits after taxes as a per-
cent of sales averaged 3.0 percent.lu8 Lockheed's profits
after taxes as a percent of sales since 1952 has ranged be-
tween 1.7 percent and 3.1 percent:.lb'9 Douglas's profits after
taxes as a percent of sales has ranged between 2.13 percent
and 3.95 percent15O for the same period. But even the low
rate of airframe profits for recent years is not final.
Under provisions of the Renegotiation Act of 1951, these
profits are subjJect to redetermination by the Government.l51
The Govermment has the legal prerogative of reclaiming any
or all of these profits from companies which it judges to
be gaining excessive profits in its contracts with the
Government.l52 The Goverrment exercises supermonopsonistic
power by its abllity to re-set prices, in effect, on busi-
ness already transacted.

Profits after taxes as a percent of net worth gives

14811.8. Congress, Alircraft Production Costs and
Profits, p. 1792.

1491 pokheed Aireraft Corporation, 26th Anmual Re-
port, p. 20,

15%pouglas Aircraft Company, 1957 Anmual Report,
pPpP. 34-35,

15lynited States Code, Title 50 (1950 ed.), pp. T617-

a7.

lsaRenegotiation willl be discussed in more detail in
the following chapter.
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an altogether different picture. In 1956, for example, the
aircraft and parts industry had profits after taxes equal
to 21.6 percent of net worth.1?3 This contrasts to 15.7 per-
cent for autos and trucks, 19.6 percent for drugs, 15.6 per-
cent for chemlcals, 11.9 percent for electrical equipment,
and 13.9 percent for total manufacturing.l>” Alrframe firms
have a large volume of sales in relation to their net worth
because rcughly two~thirds of the value of production faeili-
ties are owned by the Govermment. For this reason, the ratio
of profits after taxes to net worth is extraordinarily high.

There 1s little evidence to support the view that
profits on commercial sales are larger than on military sales.
Lockheed estimated about 10 percent155 and Douglas estimated
about 12 percent profits as a percent of sales on commercial

156

contracts. Profits as a percent of invested capital,
however, were not larger in general for firms engaged in
both commercial and military production in contrast to those
engaged in only military production according to the Fortune
Directory of July, 1958.

In the utility aircraft market also the profit rate

153meodore R. Gates (ed.), The Economic Almanac
1958 (New York: Thomas Y. Crowell Co., I958), pp. 2384-35.

154 14,

155U.S. Congress, Aircraft Production Costs and
Profits, p. 2535.

156144, , p. 2222.
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wag higher than that realized from military sales. Profit
as a percent of sales after taxes was 3.3 percent for
Beech and 5.1 percent for Cessna in 1957. This rate is de-
rived from total sales, including civil and military. Fifty-
six percent of Beech's sales in 1957 were low profit military
sales while 43 percent of Cessna's sales were military sales.
The greater portion of low profit military sales by Beech
than by Cessna accounts for its lower over-all average rate
of profits. Piper's rate of profit in 1957 was 10.2 per-
cent of sales after taxes.157 The higher rate than that of
Beech and Cessna 1s attributed in part to Piper's larger
percentage of civil sales. In 1956 only about 7 percent of
Pipert!s sales were military.158

The difficulty of entry and the growing demand for
the products of the industry has allowed for the growth of
sales of the firms in the industry. Firms have grown in fterms
of net worth also as the increased profits have been re-
invested in the industry.159 Profits play a very important
role in providing the necessary capital with which to carry
on necessary research and development and facllitles expan-
slon. This 1is especially true when investors are apathetic

l57Data for computing rates of profit and sources
of sales were obtained from Moody's Investors Service,
Moody's Industrial Manual, 1956, pp. 186, 235, and 349.

158Data were secured from an answer to a question-
naire submitted by the author to Piper Aircraft Corporation.

159"A1rcraft Lobby, " p. 117.
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to new equity financing in the aircraft industry and when
Govermment policy aims at the maximum of private financing
in the industry. Increased profits would provide needed
capital for necessary research and development and facilities
expansion and widen possibilities for new equity financing.
In the military airframe industry, it has been claimed that
low profits have inhibited the industry's growth. %0 per-
haps most would agree that if profits were greater, more
would be invested in the industry. To assert, however, that
"low profits"” have inhibited the industry's growth 1s another
matter. If does not seem correct to call the airframe in-
dustry a "low profits" industry. Profits are considered to
be the return over costs incurred by a business. Thus re-
turn as a percent of sales for the airframe industry makes
the industry appear to have a low rate of return in relation
to other industries. But this is decelving. Profits are
more meaningfully related to the rate of return on invest-
ment. Income payments to the various productive factors
in airframe manufacturing--such as salaries to managerial
personnel, wages to employees, interest on borrowed funds,
rent on equipment and facilities not owned, etec., have been
sufficient to acquire their factor services in the process
of production. Return on investment and return necessary
tc call forth such investment in airframe production 1s

16°For example, see R, M. Loebelson, "How Low

Profits Stifle Aircraft Industry," American Aviation, March
3) 1952: pp. 17"'18~
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contained in profits--this is what remains for the investment
after the other productive factors have been paid. Profits
as a return on sales 18 not meaningful because it bears no
direct relation to the compensation of capital for productive
services,

Profits as a percent of net worth shows that the re-
turn on investment in the airframe industry is high. For
12 major airframe producers engaged in military production,
profits as a percent of net worth were approximately 17 per-
cent in 1957.10%

investment and the high reinvestment rate in the industry,

As a consequence of the high return on

net worth almost doubled between 1952 and 1957 in military
airframe manufacturing.162 Net worth more than doubled for
utility alrcraft producers for the same period.1%3 Pprofits
as a percent of net worth were notably higher than in
military production. For 1957 Beech's profits as a percent
of net worth were 19 percent; Cessna's were 21 percent;

and Piperts were 36 percent.

1611ee, Aviation Facts and Figures, 1958, pp. TO-T1.
Unfortunately, civil transport producers do not publish,
nor will they divulge data separating investment devoted to
commercial transport production as distinct from that which
is devoted to military production. For this reason, nothing
can be sald here about the relation of profits to investment
in commercial transport production.

162Net worth for 12 major airframe companies in-
creased from $454,815,000 to $988,254,000 over this five
year period. (Ibid.

163me combined net worth of Beech, Cessna, and
Pilper increased from $20,828,147 to $43,668,212. (Moody's
Igges;ggs gﬁgv%ce, Moody's Industrial Manual, 1958, pp.
l , , L ]
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In view of such information it cannot be properly
asserted that profits in airframe manufacturing have been
low. Indeed, the opposite has been the case. Contrary to
beling retarded by low profits, if anything the industry's
growth which has taken place has been stimulated by the high
profit return on investment.

The leaders of the aircraft manufacturing industry
strongly criticlze the Government's use of net worth as a
criterion for evaluating the reasonableness of profits on
government contracts. Statements made below during the
Hebert Hearings in 1956 by Mr. Clyde Skeen of Boeing Air-
plane Company summarize the main objections of the industry
to this criterion:
| 1. Return on net worth in the young and growing

aircraft industry i1s compared with the return
on net worth of mature industries which made
high rates of return in their early development.

2. Return on net worth does not recognize that

the aireraft industry has a low net worth in
relation to production requirements. This re-
sults historically from lack of reasonable
profit margins and the peak and valley nature
of the business. The combination of these

two factors reduces the industry's ability to
attract private capital.

3. Return on net worth for a particular year does
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not give recognition to earnings recorded during

the year as a result of a design, development,

and manufacturing cycle that extends over a

number of years.
4, Return on net worth does not give recognition

to the need for providing adequate funds for

new advanced facilities, and research and de-

velopment.
5. Return on net worth does not reflect the in-
dustry's greatest asset--know how.164
All of these statements are subject to criticism on economic
grounds. In answer to the first statement, why should the
Government pay more than that which is necessary to compen-
sate productive resources sufficiently to secure their
services in aircraft production? If the Government were to
pay more than this in effect it would be subsidizing the
industry, and clearly it must be doing this with some other
objective in mind than the immediate one of securing the
products it needs.

As regards the second statement, it is true that the
aircraft industry does have a low net worth in relation to
production requirements in comparison with other manufactur-
ing industries. But there is nothing inherently wrong with

this. This relation does not result from a low rate of

l64U.S. Congress, Aircraft Production Costs and

Profits, p. 1794.
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profits but from the fact that the Govermment owns two-thirds
of the facilitlies value used in current production. Further,
it i1s not the low profit rate which reduces the ability of
the industry to attract capital but rather the uncertainty
because of the peak and valley nature of the industry. As
Professor Frank Knight would have it, the rate of profits is
high in view of the uncertainty.

In response to the third statement, during each year
of the cycle the costs incurred are deductible as production
costs of that year reflecting a lower rate of return on net
worth on the current production before the new product comes
to market. This much is to the industry's benefit in not
reflecting a high return on net worth prior to sales of new
products. Only if such development costs incurred in pro-
ducing a new product could be spread in some manner over the
entire period of selling that particular product could there
be the correspondence between earnings and the manufacturing
cycle which the industry would propose.

With reference to the fourth statement, even(prorits
as a percent of sales comparable to other industries, which
is the measure on which the industry would like to be
Judged, does not give any more "recognition" to the need
for providing funds for new facilities and research. What
the statement really means 1s that return on net worth does
not provide high enough earnings to carry on all the internal
financing the industry would like to be doing. The Govern-
ment does not necessarily have the obligation to provide funds
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for new investment out of high profits the value of which
will accrue to private enterprise.

Perhaps the most frequently voiced criticism of the
industry is that the return on net worth does not reflect
the industry's greatest asset--know how. This 18 not a func-
tion of profits 1n any sense. This technical ability which
i1s referred to is rewarded by other means. The inference is
that the productive factors are not sufficiently compensated.
This 1s clearly not the case. Even the Aircraft Industries
Association has stated: ". . . aircraft industry employee
wages are among the highest weekly wages for all manufaetur-
ing employees."165 Average weekly earnings in the airframe
industry in February, 1958, were $98.17.]'66 At this same
time average weekly earnings in all durable goods industries
were $86.46.167 The ailrframe industry was exceeded in
average weekly earnings by only one of eleven general cate-
gories in durable goods industries. It was previously noted
that in 1957 military airframe producers received a return
on investment of 17 percent of net worth. Returns to both
capital and labor therefore have been high. If opportunity
costs for their productive services were higher elsewhere,

it is doubtful that these productive factors would remain

165100, Aviation Facts and Figures, 1958, p. 54.

166144, , p. 59.

167Board of Governors, Federal Reserve Bulletin, 44
(April, 1958), 485.
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in aircraft manufacturing.

Synopsis of Competitive Practices

In the military market the power of the monopsonist
over sellers is demonstrated in many respects. The monop-
sonist specifies the product it wants produced. It selects
only those which it wants to produce the products and pro-
motes intense competition among them to achieve excellence
of design, low cost production, and early delivery. After
selection of the product and the producer, it sets the price
which will be paid for the product and the quantity to be
manufactured. It even has the power of lowering product
priées through renegotiation after production and delivery.
Entry is only upon invitation of the monopsonist. The
oligopolistic sellers are forced into active competition with
each other in terms of product differentiation, price, and
delivery dates in order to maximize individual firms'
profits. Power over rivals can be exercised through design
superlority and productive efficiency which results in in-
tensive research and development programs and the hiring of
scientific personnel. This results in further competition
in the factor market and high factor costs. In the military
airframe industry the power of the monopsonist over sellers
has significantly offset the power of the oligopolists over
the buyer. The result has been extreme progressiveness in
product development, low product prices, and production ef-
ficlency. Because the monopsonist 1s the Govermment in this
case, this has been achieved in the public interest.
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In the commercial transport market, the oligopolistic
producers compete actively in product design and delivery
dates. Price competition is less obvious because of the
extent of product differentiation in terms of specifications
and performance characteristics. The power of oligopolistic
sellers over buyers is demonstrated by their ability to ad-
minister fixed base prices, demand favorable contract terms,
and get well above average profits. Prices perhaps have not
been higher than they have been because of fear of new entry
by military producers and foreign competition. Oligopson-
istic buyers exercise their power by making sellers responsive
to their wishes in product design and differentiation. The
results have been.favorable in progressiveness of product
development. |

This is an interesting contrast to the military
market where prices and profits have been much lower than
the .average for industry in general. This can be attributed
to the monopsonistic power of the Govermment offsetting the
oligopelistic power of the producers. In the commercial
transport market the oligopolistic producers have demon-
strated more bargaining power in relatlon to buyers but there
has been no evidence presented to suggest that return on com-
mercial investment i1s higher. The success of the oligopolists
in this instance is perhaps because they are fewer in num-
ber than the oligopsonists. In the military market with
the monopsonistic-oligopolistic structure, one could perhaps

make some reasonably accurate general predictions concerning
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the outcome of the relation of prices and costs, nature of
product produced, and so on. But in the bllateral oligopoly
case, as Bain notes: ". . . results are uncertain over a
significant range and an observation of actual behavior 1s

the only reliable guide.":08

In the commercial transport
industry, it would appear that the oligopolistic sellers are
in the more favorable bargaining position.

With respect to progressiveness in product develop-
ment, 1t appears that entry or the threat of entry has pro-
vided a strong stimulus. Domestic producers were not too
perturbed by development of turbo-prop Jjet transports by
the British. But when Boeing announced that it was golng to
re-enter the commercial market with a pure Jet transport,
both Douglas and Convalr instituted programs for new product
development in attempts to retain their market shares.

In utility aircraft manufacturing for the civil
market, competition among the several producers 1s close in
a few instances in the sense that there exists some similar-
ity of products and prices in quality categories. Of the
15 aircraft produced accounting for 96 percent of output
value in 1957, such competition was "close" in three in-
stances involving seven airplanes. Sales of aircraft
closely competitive amounted to about 55 percent of total

sales in 1957.169 In most instances competitors' products

16850e s. Bain, Pricing, Distribution, and Bmploy-
ment (New York: Henry Holt ané Co., 19487, p. 230.

169perived from data obtained from Table 26, supra;
and Iee, Aviation Facts and Figures 1958, p. 81.
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are significantly differentiated. Firms engage most actively
in new demand creation by denoting the economy of business
aircraft ownership relative to travel by common carrier.
The oligopolistic producers are responsive to the needs of
the large number of sellers as evidenced by the variety
of aircraft produced. O0Oligopolistic power over buyers has
resulted in very high rates of profit on investment. Prices
perhaps have not been even higher because of ease of entry

and the exlstence of a number of amaller producers.



CHAPTER V
PUBLIC POLICY AND THE AIRCRAFT INDUSTRY

The aircraft industry is for the most part a defense
industry. 1In 1956 it was noted that Govermment purchases
accounted for no less than 85 percent of the output value
of the 1ndustry.l By its policies and legislation the
Government places numerous controls on both the buyers of
the industry‘’s products and the industry itself. The role
which the Govermment plays in its dealings with the industry
is therefore very important in conditioning the behavior of
the industry. The intent of this chapter is to point out
the major policies of and controls exercised by the Govern-
ment in its relations with the industry. In doing so, first
the policy which the Government has followed with respect
to civil aviation will be discussed. After this, the role
of Government with respect to military airframe manufactur-
ing will be consiéered.

Government Development and Control
of Civil Aviation

Prior to 1925 there was no Govermment program in
effect to foster civil aviation in particular. As a

1see Table 14, supra.
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consequence of the controversy over the importance of develop-
ing aviation, President Coolidge appointed Dwight Morrow to
investigate air power needs. As a result of the findings
of the Morrow Board, steps were taken to foster the develop-
ment of civil aviation. The first of these steps was the
passage of the Kelley Bill or Air Mail Act of 1925.2 The
purpose of the act was "to encourage commercial aviation and
to authorize the Postmaster General to comtract for air mail
service."> Since 1918, the Ammy followed by the Post Office
had been flying the air mail; now air mall service was to
be provided by private air transport operators. The expecta-
tion was that the enlargement of air mail services in the
hands of private operators would provide an increased demand
for airceraft and the growth of that 1ndustry.4

In 1926 a major step was taken in the development
of civil aviation with the passage of the Alr Commerce Act
of that year. This act was the real forerunner of the Civil
Aeronautics Act of 1938. Basically, the act gave the Secre-
tary of Commerce the responsibility of fostering air commerce
through the establishment of airports, civil airways, and

2y.5. Statutes at arge, Vol. 43, Part 1 (1923-
1925), pp. 805-806.

31p1d., p. 805.

aihe 1925 legislation was amended in 1926, 1928, and
1930 providing for more generous compensation. The 1930
McNary-Watres Act changed the method of payment from the
amount of pounds carried to the amount of space provided
for air mail. U.S. Statutes at Large, Vol. 46, Part 1 (1929-
1931), pp. 259-60.
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navigational aids. It gave him authorization to provide
for registration and certification of aireraft and flying
personnel and to insure the safe operation of aircraft.5
This legislation came seven years after the American Avia-
tion Commission stressed the dire need for the Govermment
to assist the development of civil aviation. The committee
reported:

For economic reasons no nation can hope in time
of peace to maintain air forces adequate to its de-
fensive need except through the creation of a great
reserve in persommel, materiel, and producing industry.
Through the encouragement of c¢ivil aeronautics, commer-
clal aviation and transportation development must be
made to carry the finmancial load.

. . No sudden creation of aerial equipment to
meet a naticnal emergency already at hand is possible.
It has been proven within the experience of every
nation engaged in the war that two years or more of
high pressure efforft have been needed to achleve the
quantity production of aircraft, aircraft engines, and
accessory equipment. The training of personnel in-
cluding engineering, production, maintenance and operat-
ing forces--covering some fifty distinet trades and
some seventy-five industries--has proved itself a stu-
pendous task when undertaken upon the basis of the war
emergency alone.

Past experience and every economlc consideration
point to the vital need for the formulation by the
United States, of a definite, comprehensive and con-
tinuing policy for the development of every phase of
the alrcraft art. Our Govermment is now faced with
the task of pursuing and actively encouraging a new
transportation industry, whose healthy growth is 6
vital to future progress and defense of the nation.

Thus the American Aviation Commission had proposed govermment

5u.S. Statutes at Iarge, Vol. 44, Part 2 (1925-
1927), pp. 368-376.

®Mingos, The Birth of an Industry, pp. 52-53.
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assistance in the development of civil aviation, principally
for national securlity reasons.

The next significant plece of legislation dealing
with civil air transport was passed in 1934 and has been
frequently referred to as the Air Mail Act of 19311.7 The
purpose of the act was "to revise air mail laws, and to
establish a commission to make a report to the Congress
recommending an aviation policy."8 The act gave the Post
Office broader control over airline service and gave the
Interstate Commerce Commission the power to fix air mail
rates, Section 7 (a) of this act had special significance
for the aireraft manufacturing industry.’? It provided that
after December 31, 1934, it would be unlawful for any party
holding an air mail contract to have any other interests
in the aviation industry other than those in direct support
of its transport operation. This meant that the manufactur-
ing and transport operations of the big aviation firms would
have to be split up if the firms were to receive the bene-
£it of governmental.subsidization in air transport operation?o
The trustified organizations responded in accordance with
the legislation rather than experience the loss of the
governmment air mail business upon which they were heavily

7y.s. Statutes at Large, Vol. 48, Part 1 (1933-
1934), pp. 933-39. )
Smid., p. 933. 9mp1d., p. 936.

loihe cambinations split up were discussed in
Chapter One, supra.
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dependent in thelr transport operations. Section 7 (a) also
restricted the Postmaster General from granting contracts
to any organization paying any official an amount exceeding
$17,500 annually. The provisions of Section 7 (a) were
largely an outgrowth of the Crane Committee Report which
expressed the vliew that bueiness combinations had prevented
the free growth of aviation and had resulfed in waste of
public funds through higher air mail rates and the payment

11

of huge salarles to company officials. Section 15 of

the act was designed to ration out the government subsidies

12 Air mail contractors could

on a more equitable basis.
not hold more than one primary route and two others of lesser
importance.13 As far as the principal airframe manufactur-
ing companies were concerned, the Air Mall Act of 1934 had
speclal significance as anti-trust legislation.

Since the 1930's the airlines have made progress
towards self-sufficiency. In 1938 Public Service Revenues,
l.e., subsidies in the form of air mail pay, were 27.9 per-
cent of total airline revenue. By 1957 Public Service
Revenues were only 1.9 percent of the airline dollar,L’

Unified control over civil aviation came with the

1y.s. Congress, House Report 2087, p. 20.

12y.s, Statutes at Large, Vol. 48, Part 1 (1933-
1934), p. 938.

13For discussion of how a few companies were getting
the bulk of air mail payments prior to this time, see
Chapter One, supra.

1ee, Aviation Pacts and Figures 1958, p. 107.
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passage of the Civil Aeronautics Act of 1938.25 controls
relating to civil aviation previously vested in other depart-
ments of the Govermment were mostly given over to an inde-
pendent agency--the Civil Aeronautics Administration. In
1940 there was additional administrative reorganization in-
cluding the placement of the Civil Aeronauties Administration
within the framework of the Department of COmmerce.l6
Basically, the Civil Aeronautics Administration had these
functions: to promote aviation by establishing and main-
taining the airway system, and by planning and administering
the alrport program; and to enforce safety rules, test
alrcraft, examine airmen, control air traffic, and investi-
gate accidents. The Civil Aeronautics Board was created
by the 1938 enactment. It was criginally called the Civil
Aeronautics Authority prior to the 1940 reorganization and
had the principal responsibility of economic regulation.
It controlled entry, established routes, regulated rates,
determined air mail payments and the extent of subsidization.
It also prescribed safety rules and investigated accidents

15y.5. statutes at Iarge, Vol. 52 (1938), pp. 973-

1030.

lsPresident's Alr Policy Commission, op. cit., p.

157. As early as 1919 the National Advisory ee for
Aeronautics had recommended the creation of a bureau of
aeronautics, for mgeh the same purposes, in the Department
of Commerce. Dorothy Campbell Culver, Civil and Commercial
Aviation. A Guide to Pederal Legislation and Administrative

encles (Berkeley: ‘Bhreau61’Pﬁ%IIE‘IEEIEIEEFEEIBEI‘UEI:"
versity o

f California, 1940), p. 1.
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both of which were also functions of the CAA. The CAB had
the authority to 1ssue cease and desist orders to operators.
Rate control has not been an important task of the CAB be-
cause airline competition has kept rates low.17

It was the CAA which was responsible for the con-
duct of the Civilian Pilot Training Act of 1939.18
Ostensibly motivated by military considerations, the pur-
pose of the act was to get a reserve of pilots.19 Training
was free except that students could be required to pay
various fees not exceeding $40, and were required to have
insurance. For fiscal years 1939 and 1940, the CAA was
authorized $5,675,000 for this program and $7,000,000 for
each succeeding year until the expiration of the act July
1, 1544,

Not only does the CAA control the conduct of civil
aviation by its regulations and policiles but it is also the
agency through which considerable govermment spending is
distributed for such purposes as grants-in-aid for airports,
establishment of navigational facilities and the operation
of airways systems and facilities. In 1953 the appropriations
for the CAA were in excess of $149,000,000.20 By 1957 the

1701a1r Wilecox, Public Policiles Toward Business
(Chicago: Richard D. Irwin, 1955), p. 640.

18y.5. statutes at Iarge, Vol. 53, Part 2 (1939),
pp. 855-56.

lgBollinger, op. eit., p. 53.

20civi1 Aeronautics Administration, CAA Statistical
Handbook of Civil Aviation, 1957, p. 2.
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appropriations for the CAA were in excesas of $245,000,000.21
The Government has done very little, other than that
which has been mentioned, for the development of the light
civil aircraft industry. Commerecial transport development
also has been relatively free from direct government as-
sistance. In 1950, however, Public Law 867, the Prototype
Testing Act, was passed by Congress. Its intent was to
stimulate the development of advanced transports, particularly
in the turbine category, by the Govermment's underwriting
of the costs of operational testing.22 By the expiration of
the act September 30, 1955, it had not been implemented.
The Government stands ready to give direct assistance. Ac-
cording to a statement by the Air Coordinating Committee
in 1954: ‘"Industry development [civil aircraft manufactur-
ing] will be assisted if necessary by govermment contracts."23
By the sponsoring of research and development and
purchases of military aircraft, the Government gives important
assistance to the producers of civil aircraft. Much of the
information and experience gained in military aircraft re-
search and production is directly applicable to civil air-
craft production. It can be said, however, that no real
direct govermment support is given to the civil aircraft

2lmi4.

22p4r Coordinating Committee, Civil Air Policy
(Washington: Qovermment Printing Office, I95%), pp. 02-63.

231h14., p. 61.
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industry. Support is indirect in nature, largely through
the CAA, benefits from military aircraft development and
manmufacturing, govermment use of facilities for passenger
and cargo hauling, and, to a lesser extent, from air mail
subsidies.

In 1956 Edward P. Curtiss was given a presidential
appointment to study the growth and needs of civil aviation
until 1975 to determine the demands which are going to be
made on the Govermment for plamning and facilities. The
camnittee reported that by 1975 there would be a 400 per
cent increase in general aviation and that air traffic would

4 The increase in aircraft

be twlce as great as in 1957.°
would be largely accounted for by business aircraft, the
commercial air carrier fleet would increase some, and
military aireraft would decrease as missiles replaced them.25
But despite the small increase in commercial air carriers,
airline movements were expected to increase 50 percent and
passenger travel even more with the increased air speeds

and plane capacities.26

The Curtiss report reconmended that
various programs be undertaken to accommodate the increased

air traffic and that there be created the Federal Aviation

24

Modernization of the National System of Aviation
Facilities (Washlngton: Government PFInEing Oftice, 1957),

p. 1.

25National Requirements for Aviation Facilities:
19?6-1975 VolI. I !EggﬁIigfon: Government Printing Offlce,
s D.
2

K] o L4
l.
6Hodernization of the National System of Aviation
Facilitles, loc. clt.
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Agency to coordinate and encompass practically all aviation
activities with which different agencies of the Govermment
were concerned, including those of the CAA.

Because of several air collisions in early 1958
providing an impetus for central control of aviation, the
bill authorizing the creation of the Federal Aviation Agency
was passed by Congress August 14, 1958. The new agency
will have five basic functions: (1) the development and
operation of a common system of air traffic control and
navigation for both military and eivil aircraft; (2) the
regulation of air commerce with the ends of promoting safety
and the fulfilling of national defense needs; (3) the promo-
tlon and development of civil aeronautics; (4) the control
of airspace and the regulation of both military and civil
flights; and (5) the consolidation of research and develop-
ment projects and the operation of navigational facilities.27
The new FAA absorbs the CAA and the Airways Modernization
Board. The CAB, however, still retains its function of
economic regulation of the airlines but has lost its author-
1ty for safety regulation. 29

The significance of these contributions by the Govern-
ment 1s that perhaps a large mumber of them would have &to
be undertaken by private air transport companies and private

27Robert H. Cook, "Congress Approves Federal Avia-
tion Act,” Aviation Week, 70 (August 18, 1958), 38.

- 28114., p. 39.
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operators were the Govermment not to do so. Air transport
would perhaps be a less profitable enterprise and conse-
quently less civil aircraft would be purchased from manu-
facturers. Herein li=s the importance of such Government
actions for the aircraft industry.
Government Policy and the Military
Alrcraft Industry
On March 3, 1915, the National Advisory Committee for
Aeronautics was established by Congress. Since its organi-
zation, its functions have been to supervise and direct
sclentific study of problems of flight. In practice the
comnittee coordinates the research needs of private, com-
mercial, and military aviation. It conducts applied re-
search to increase the performance, safety, and economy of
aircraft operation.29 Although the committee operates
directly in the interests of civil as well as military avia-
tion, the latter has made wider use of its findings. Con-
siderable funds are expended for facilities and the conduct
of research and development by the NACA. It is estimated
that in 1959 over $100,000,000 will be spent by this
activity.3® Since 1953 expenditures of the NACA have re-
mained above $71,000,000 annually.3t The NACA is the oldest

23president's Air Policy Commission, op. cit.,
pp' 153—540

3°Lee, Aviation Facts and Figures 1958, p. 48.
31ppigq.
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and most continuous form of federal assistance to the indus-
try outslide of aireraft purchases.

World War I revealed that the Govermnment had virtu-
ally no policies to follow in dealing with aircraft manu-
facturers. Both the investigations of the Thomas Committee
and Charles Evans Hughes in 1918 revealed the extremely
high profits reaped by those who engaged in aircraft manu-
facturing during the war, and the poor record they had in
producing satisfactory products.32 Mismanagement was more
true of the Army than the Navy air program. The Navy es-
tablished the Naval Aircraft Factory during the war and had
a2 better means thereby to judge what were fair prices charged
by other aircraft builders. It was during this psriod that
the Government first discovered that it could get expanded
production by placing orders and subcontracts with non-
aircraft producers, especially the automotive industry.

For six years after the war there existed no policy
designed to keep the industry alive. Both govermnment and
civil orders diminished until its existence was seriously
threatened. In 1924 the NACA observed in its annual report:

The present American aircraft industry is but a

shadow of that which existed at the time of the
armistice. Civil aviation has not developed as it
was hoped 1t would, and this makes the situation more
difficult. The aircraft manufacturers have had to
rely for orders upon govermment agencies, and the

limited amount of govermment purchases has forced a
number of manufacturers to go out of the aircraft

32Freudentha1, op. cit., pp. 49-50.
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business. It 1s a matter of grave concern lest the
productive capacity of the industry may be so far
diminished that there may not remain a satisfactory
nucleus. By a satisfactory nucleus is meant a number
of aircraft manufacturers distributed over the coun-
try, operating on a sound financial basis and capable
of rapid exgansion to meet the government needs in an
emergency.3

This warning, General William Mitchell'!s dramatic appeal for
air power, and the stirring report of the Morrow Board, in-
cited the policy makers into action. It has been noted
already that civil aviation received the benefit of the

Air Mail Act of 1925 and the Air Commerce Act of 1926.
Military aviation stood ready to benefit from these acts
should an emergency develop and from two other acts passed
by Congress, one of which concerned the Navy and the other
the Army Alir Corps. The first of these acts provided for
the procurement of 1,614 aircraft by the Navy at a cost

not to exceed $85,078,750 between fiscal years 1927 and
1931.3% Another important feature of the act was that it
authorized the Secretary to build aircraft and parts if
contractors! bids were too high.35 The Army provided for

a simllar program by what has been called the Air Corps

Act of 1926.36 The act provided that the Secretary of War
was authorized to equip the Army Air Corps with up to 1,800
serviceable airplanes. The bulld-up was to take place

33}ﬂ.ngos, Birth cf an Industry, p. 83.

34U.S. Statutes at large, Vol. 44, Part 2 (1925~
1927), pp. 764-68.

35_1_7&1_-_, p. T66. 36n>1d., pp. T84-90.
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over the fiscal years 1927 through 1931. Specific procedure
to be followed by the services in advertising for competi-
tive bidding on service contracts was provided for, although
direct negotiation was also permitted at the discretion of
the Secretary of War or the Secretary of the N’avy.37 The
legislation stated that the Govermment could acquire a
manufacturer's winning aircraft design without giving him
the production comntract, and that compensation for a design
was not to exceed $75,000. The significance of these acts
was that the Govermment had finally adopted a policy which
was designed to stabilize the industry over time, though
at a very low level of output.

In execution of the five-year programs the Jovern-
ment placed orders among 10 of an estimated 286 aireraft
manufacturing firms, and two companies secured 75 percent
of the business.39 This policy of concentration of orders
among & few firms determined which firms would survive.
Generally speaking, those firms not fortunate enough to get
govermment contracts did not survive. By the end of the
five-year programs many aircraft manufacturers had gone

out of business.

3Tm14

.» P. T87. It was necessary, however, to se-
eure three'EIaE’on proposed work when adveétising was not
publicly used. Negotiated contraets were to be used prin-
cipally for purchasing designs of advanced eguipment.

38m14., pp. 786-88.
39see Chapter One, supra.
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Military aircraft procurement again dropped off upon
completion of the five-year programs in 1931. It was not
untll 1935 that the Army and the Navy once again embarked
upon five-year programs calculated to give the industry
stability.ho These programs were undexrtaken upon the recom-
mendation of the Baker Board because purchases of civil
aircraft alone were insufficient to avoid contraction of
the industry. Additional features of.the Vinson-Trammel
Act, which authorized the Navy procurement, were that con-
tractors' profits were limited to 10 percent of sales and
that no less than 10 percent of the aircraft procurement
authorized under the act were to be manufactured in
Government plants.41 Legislation of April 3, 1939, made
the profit limitation on aircraft contracts 12 percent of
the contract price for both the Army and the Navy.uz it
losses occurred or if profits were less than the 12 percent
for any year, the difference would be allowed as eredit in
determining excess profits in the succeeding four years.u3
By 1938 the new five-year programs were not providing for
sufficient production in tewms of meeting the growing air

power threat of other countries. Several new authorizations

%03ee Preudenthal, op. eit., pp. 231-32.

L |
U.S. Statutes at large, Vol. 48, Part 1 (1933-
1931"’ ) » PP. 503'565 .

“2y.5. Statutes at Large, Vol. 53, Part 2 (1939),

p. 560.
%314,
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commencing in 1938 allowed for yearly procurement increases
for seven consecutive years.

During World War II the Govermment adopted a radically
different policy concerning the aircraft industry. The
Government financed and retained title to much of the plant
and production equipment constructed during the war. Private
manufacturers leased the facilities from the Government.M
The small amount of privately financed plant and equipment
expansion which occurred was in most cases encouraged by a
provision for accelerated amortization over a 60 month
period under the provisions of the Second Revenue Act of
1940.%% If facilities expansion took place with the view
of producing for the war effort and if the emergency ended
in less than 60 months from the date of construction, then
the facilities could be amortized over the shorter perilod
and taxes were to be recomputed on the new basis.46 The
Government under certain conditions offered to pay un-
amortized costs of racilities.47 Under its wartime policy,
the Government became 2 heavy owner of the industry's
facilities.

To get increased output, the Govermment placed orders

4)“It: was noted above that emergency facilities ex-
ion in the aireraft industry from 1940 to 1945 cost
3,894,000,000. Of this sum less than 11 percent was
privately financed. See Chapter Ome, supra.

45y.s. Statutes at Iarge, Vol. 54, Part 1 (1939-
1941), p. 1,000, ,

414, 5Tmaq., p. 1,002.
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with cross-licensed producers and non-aircraft producers.
The Government increased subcontracting to the point where
it accounted for around 30 percent of total pounds of air-
craft produced during the war compared to 10 percent under
license agreements.

Besides the new policy of faclilities ownership, the
Govermment suspended the practice of competitive bidding on
contracts by an act of July 2, 1940, because negotiated

procurement was regarded as most expedient.48

Competitive
bldding had been the desired procurement practice of both
the services as was provided for in the same legislative
acts which authorized the first five-year programs.ug
Another departure from previous policy was provided
for in legislation which authorized the renegotiation of
contracts by the Government. The Vinson-Trammel Act of
1934 had provided for profit limitations of 10 percent of
contract prices and the Seventy-sixth Congress passed legis-
lation in 1939 providing that profits in excess of 12 per-
cent of contract price on all aireraft procurement by the
Govermment were refundable. Although the prineiple of re-
turning profits above a certain percent of costs had there-
fore been in practice, the principle of returning profits

Judged excessive on other bases was first enacted in 1942

“8y.s. statutes at Large, Vol. 54, Part 1 (1939-
1941), p. T12.

498ee U.S. Statutes at large, Vol. 44, pp. 776

and 784,
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in a defense appropriation act.so Any contract or subcon-
tract for over $100,000 was subject to renegotiation.
Several changes as to admiristr»sticn and responsibility of
renegotiation were made in the Renegotiation Act of 1944.°1
Prime contracts were subject to renegotiation if they ex-
ceeded $100,000 as before, but subcontracts came under the
provision of the act if they exceeded $25,000. The decision-
making body, the War Contracts Price Adjustment Board, was
created by this act.”® It was the duty of this board to
review defense contracts to determine whether profits earned
were excessive even after excess profits tax payments. In
this merner the Govermment had made special provisions to
avoid any post-war scandal concerning excessive profits
earned by defense industries such as had occurred after
World wWar I.

Taxing and renegotiation appear to have had some
measure of success in recaptwring excessive profits. Al-
though the 12 major airframe companies had a net profit
after taxes of $350,300,000 between 1940 and 1945 inclusive,
they paid $1,171,300,000 in federal taxes.’3 Before

20y, 5. Statutes at large, Vol. 56, Part 1 (1942),
pPp. 245-46. ThIs act 1s popularly referred to as the Renego-
tlation Act of 1942,

51y.s. sStatutes at large, Vol. 58, Part 1 (1944),
pp. 21-94,

221p1d., p. 85.
53lee, Aviation Facts and Figures 1958, p. Tl.
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renegotiation became operative, the 12 major airframe com-
panies had net profits after taxes of sales of 12.9 percent
in 1940 and 7.4 percent in 1941.54 Following the Renegotia-
tion Act of 1942 for the duration of the war the rate was
never more than 2.2 percent and was as low as 1.0 percent
in 1944.55 Federal taxes as a percent of total income in-
creased from 26.9 percent in 1940 to a high of 72.6 percent
in 1942 and remained around that rate until 1945.5%

Govermment Policy in the Cold-War,
1946-1958

With the war over i1t was necessary to review the
peacetime needs of a defense program. The Mead Committee,
a speclial committee of the Senate for investigating national
defense, in 1946 stressed the necessity for supporting the
aircraft industry:

The aircraft industry must continue to produce
combat airplanes on a scale adequate to maintain con-
stantly a well-trained, properly balanced, experienced
staff of workers and technicians who can keep abreast
of the most improved and efficient aircraft manufac-
turing techniques and produce the latest types of
combat aircraft.

. . . It 18 also necessary to order in sufficient
quantity for all the manufacturers to undertake at
least a minimum of the production engineering, plan-
ning, and tool design needed to develop mass-production
techniques.57

The same year a permanent Government agency, the

Air Coordinating Committee, was formally established. The

Sm14., p. 73. 551b1d. 56 Ip1d.

5Tcleveland, op. cit., p. 217.
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continuing task of this committee was to bring about the
fullest development and integration of United States aviation
policles and activities.58 The report of this committee
in 1947 was essentially the same as that of the Mead Com-
mittee. The report stated:

Military procurement in peacetime must be at a
level adequate to insure the naticnal security based
on: (1) the current requirements for aircraft, and
(2) the need for maintaining an industry which can
produce aircraft of superior design and performance,
carry on research and engineering development of new59
types, and expand to meet mobilization requirements.

On the strength of such reports, the President created the
temporary Air Policy Commission to make a thorough study of
current and future needs of American aviation and make

recommendations to serve as a guide in the formulation of

60

a national air poliey. In addition to other recommenda-

tions, the Air Policy Commission recommended an Air Force

61

of 70 combat groups, increases in air mail subsidies to

62 and the creation of the Govermment Aircraft

airlines,
Development Corporation.63 The development corporation would

help finance all or a portion of the development cost of

58A1r Coordinating Committee, First Report of the
Alr Coordinating Committee (washington: Government Printing
Office, I546), p. 1. The committee was composed of members
of Government agencies which possessed 2 primary interest
in aviation activities, _

59Air Coordinating Committee, Air Coordinating Com-
mittee Report, 1 (washington: Government Printing Of-
ce, > b. 15.
60

President's Air Policy Commission, op. e¢it., pp.
v-vi.

%lmpid., p. 25. %2mid., p. 101. O3mbid., p. 137.
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ailrcraft, principally transport types. The objective behind
this proposal was to promote a fleet of transport type air-
craft which, though it would be of immediate assistance to
the commercial air transport industry, would be availlable
for military use in time of war.

, None of the recommendations of these responsible
committees had been implemented to the extent proposed prior
to the Korean War. No Government Aireraft Development Cor-
poration was created, the movement for air meil subsidy was
thwarted, and the 70 groups Air Force was held to 48 groups.64
Although appropriations for the military air arm had in-
creased in 1948, by 1950 the trend was once again in the
other direction.65 With the Korean War and the growing
realization of the necessity for countervailance of the
Russian arms build-up since then, the net effect of the
policies of the Government with respect to the aircraft in-
dustry has been such as to promote its development. They
have been undertaken only as the threat of war has become
imminent. The measures takea have been immediate ones and
have not been the results of long range planning for éta—
bility. |

That which follows is a discussion of the policies
which have pertained to the military airframe industry dur-

ing the cold war.

6“Edward L. Allen, Economics of American Manufactur-
ing (New York: Henry Holt & Co., 1952), pp. 326-27.

65See Chapter Ome, supra.
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Procurement.--There has been an apparent lack of

long range procurement policy for purchasing products of the
alrcraft industry. Air Force wings were successively pro-
grammed at 66, 55, 48, 42, 95, 143, 120, and 137 wings, all
in the period of 1950 through 1955.66 In the opinion of
the Alr Policy Commission such lack of stability in planning
results in increased costs to the Government.67 Procurement
rather has been on a very short run basis depending to a
large extent on the annual budget appropriastion which in
turn has been dependent on the then current state of inter-
national tension.

Given the budgetary limitations, procurement for
the armed services is basically governed by the Armed
Services Procurement Act of 19#7.68 The act limits profits
on cost-plus-fixed-fee contracts to 10 percent of costs.
For experimental work the limit is 15 percent.69 The act
stresses the intention of the Goverﬁment to purchase from

° Alrframe manufacturers are in effect

small businesses.7
forced to subcontract to remain in good standing with the

Government.’ In 1954, of total disbursements of

66W. Barton Leach, "Obstacles to the Development of
American Air Power," The Annals of the American Acad of
Political and Social Sclence, 299 (May, 19557, 67-75.

67President's Air Policy Commission, op. ¢it., p. 60.

68U.S. Statutes at Targe, Vol. 62, Part 1 (1948),
pp . 21"26 o

%9m14., p. 23. Ommi4., p. 21.

71U.S. Congress, Alrcraft Production Costs and
Profits, pp. 2532-33.
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$8, 744,270,000 of 35 major aircraft manufacturers, about 54
percent was paid out for services and products of subcon-
tractors and suppllers. Of this amount paid out, approxi-
mately 42 percent went to firms employing less than 500
pecple.’® Another feature of the act is that it reaffirms
the position that Govermment procurement is to be made only
after advertising and will go to the low bidders.’S There
are, however, 17 different exceptions to this general rule
of competition for contracts, one of which allows contract
negotiation without competitive bidding during national
emergencies. In 1956 an investigation revealed that 92 per-
cent of the dollar value of military procurement was done
without advertised competitive bidding. "

The trend since 1956 is for procurement of the
Government to be handled by fewer prime contractors. Under
the practice of weapons system management, there are fewer
prime contractors responsible for management and procurement
functions once handled by the Government.75 In the past,
procurement has been allocated so as to provide for a broad
industrial base upon which to expand. This policy has been
abandoned because of the bellef that 2 nuclear war will be

a2 short one and would not provide an opportunity to use a

72U.S. Congress, The Aircraft Industry, pp. 234-35.

73y.5. Statutes at Iarge, Vol. 62, Part 1 (1948),
pp. 21-22. .

74"House Group Sounds a Warning on Non-Competitiv
Military Buying," Business Week, July 6, 1957, p. 83. T

Tomno 1s the Adrcraft Industry,'" Aviation
Week, 64 (April 16, 1956), 21. —
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broad industrial base. These two factors point the way for
concentration of orders among fewer producers in the ruture.76

Govermment investment.--The Govermment invested

heavily in production facilities during World War II. The
presence of these facilities has been important in accounting
for the Govermment's owning most of the plant and equipment
in use in the post-war era. In 1956, twelve major airframe
firms used their own property valued at $394,682,478 in con-
trast with Government owned property worth $895,854,410.77
Government ownership of aircraft production facilities there-
fore accounted for approximately 70 percent of the vaiue of
these facilities in use in the 1ndustry.78 Even in peace-
time the Govermnment has been investing in production equip-
ment. In 1952 1t embarked on a program to buy heavy presses
costing in total up to $125,000,000.79 The Air Force tool
policy 1s to have its tools in active use rather than build

761t is expected that subcontracting will also de-
creagse when 1t becomes more the function of manufacturers to
declde between in-plant production and subcontracting. Man-
agement control and better utilization of the prime's space,
resulting in lower costs, are factors which will work against
maintaining as high a level of subcontracting as has exiated
in the past. See Merrill Lynch et al., op. cit., p. 7, and

Dey, op. cit., pp. 42-43.

TTy.8. Congress, Report on Alrcraft Production Costs
and Profits, p. 3115.

780tber facilities acquired by the Government during
the war which have since been sold or leased can be recaptured
by the Government in the event of war under ths provisions of
the National Reserve Act of 1948. This act also provided for
a reserve of govermment owned industrial plants not easily
converted to peacetime use. (See Goldberg, op. cit., p. 217.)

791. Stone, "USAF Pute Its Money on Big Squeeze;
Heavy Press Program," Aviation Week, 57 (July 7, 1952), 40.
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up an unused reserve. The reasoning behind its active tool
plan is that in the event of war there would be little op-
portunity for mobilization beyond that which already existed
and hence little use could be made of an inactive tool in-
ventory.80

The Government has expressed two views favoring its
investment in aircraft production facilities. One view is
that some of the money which it has invested 1s recovered
through reduced production costs because lower product
prices are allowed producers using low-rent or rent free
government facilities., A second view, one which is believed
to justify their existence in the first place, 1s that the
United States could not have reached the high level of out-
put of planes during wWorld War II without government invest-
ment. Private investors would not have been willing to
supply the amount of capital for production facilities in
the stress of war and with the uncertainty of future busi-
ness.81

In some instances the Govermnment charges rent for
use of 1ts facilities and in other instances it does not.
The recormendations of the Hebert Committee were that the
Government should not charge rent for its facilities in that

it raises operating expenses and provides a higher retwurn

80"USAF Defends Active Tool Plan Before Small Busi-
ness Committee," Aviation Week, 64 (February 13, 1956), 36.

81U.S. Congress, Report on Aircraft Production
Costs and Profits, pp. 3111-12.
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for firms than if operating expenses were lower.82 The
Hebert Committee recommended disposal of Govermment facili-
ties which were dispersed among those of private owners.
Otherwise, it was recommended that the Goverrment retain
facilities which might otherwise have to be reacquired at
higher prices than those at which they were 11qu1dated.83
Government ownership of facilities is largely a consequence
of the war. 1In general, it was the view of the Hebert
Committee that it would be preferable 1if the Governmment did
not own the facilities used by the industry, but because it
does, 1t should employ them in the best interests of the
public.

Speclal government controls.--Aircraft firms receive

much closer surveillance than do non-defense industries do-
ing business with the Government. The services assign plant
representatives for duty with the leading prime manufagtur-
ers. Government contracting officers are also in residence
at menufacturers' plants. Such personnel seek to insure
that producers adhere to govermment policy. Air Force in-
spectors examine caomponents and completed aireraft before
acceptance to insure qualit-y.e4 Visits by mock-~up boards
and technical compliance boards have been so numerous in the

past that manufacturers have complained that this has

82m14., p. 3112. 8314,

————————

84"A1r Force Watchdog of Quality,” Aviation Week,
57 (August 4, 1952), 213.
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hampered productivity.5® As many as 200 officers and civil-
1lans on a single board have been inspecting plant operations.86

Controls over the industry have increased to the

point where the Aircraft Industries Assoclation, the trade
organization of the industry, has protested the usurping of
its prerogatives.87 Contractors object to having to pro-
vide detalled accounts of proposed subcontracting, including
the listing of parts, names and locations of subcontractors,
etc. They object to the power of the contracting officer

to veto and alter management decisions in production plan-
ning and scheduling, and so on.88 Cne company executive
remarked concerning Alr Force intervention:

Cclonels have run--in the fullest sense of the
word--the biggest bomber plant in the country. And
young captains have dictated to the ocldest engineers
;gnggigaggmgiszlgggéggfggthe exact procedure for a

The view of the Air Force is that a number of in-

creased controls have become necessary. Congressional pres-
sures, the emphasis on economy, and the complexity of the
modern weapons system have brought on such measures. The

intent of the Air Force is not to exercise controls properly

belonging to the industry. According to the Assistant

851 Inqustry Complaints Bring Iimits on Visits by In-
spection Boards," Aviation Week, 64 (February 27, 1956), 34,

86Ib1d.

87c. Witze, "USAF Control Over Industry Charged,"
Aviation Week, 64 (April 16, 1956), 26.

88 p14. 8914, , . 27.
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Secretary of the Air Force, Dudley C. Sharp, such practices
are to be stopped.9°

Although Government supervision of the industry's
activities in general has been encompassing, it has allowed
the industry to violate at least one important legislative
act. According to a report of the Federal Trade Commisgsion,
practically all the important manufacturers in the aircraft
industry had interlocking directorates.’® A number of in-
stances were in direct violation of Section 8 of the Clayton
Act. The Govermment has such pervasive control over the
industry it is doubtful that interlocking directorates in
this instance could result in much which was contrary to the
public interest as relates to military production, at least.

Dispersal.--Since the end of World wWar II, the Office
of Defense Mobilization has urged the aircraft industry to
disperse as much as possible so that each strike of a nuclear
bomb would be less crippling to the industry. Prior to
1958, firms which dispersed could write cff new facilitles
investment coinéident with dispersal on the war-time basis.92
The view of the Alr Force in this regard is not that the

¢, Witze, "Sharp Says USAF Won't Wield Excessive
Control Over Industry," Aviation Week, 64 (April 23,
1956), 41,

91Federal Trade Commission, Report of the Federal
Trade Commission on Interlocgégﬁ Directorates (Washington:
Goverrment ng ce, J)s P. 305.

927, Chamberlain, "Sikorsky Affair; Dispersal of
Industry Will Not Be Easy," Barron's, 33 (December 14, 1953),
3, 21. —
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industry should abandon existing sites in favor of new ones.
Rather, 1t belleves that new expansion should locate in
areas which are less vopulated and where the industry is less
concentrated.93

Federal and ILocal Tax Policies.--During the period

1946-1958, federal taxes of 12 major airframe companies were
greater than net profits every year except 1949 and 1950.
In 1957 federal taxes amounted to $180,400,000 and net profits
of the 12 major airframe companies were $166,400,000 before
renegotiation proceedings.94 Net federal taxes as a percent of
total net income has ranged between 37.5 percent and 82.3 per-
cent for these 12 producers since World War II.95 Between
1954 and 1957 federal taxes as a percent of net income stayed
around 51 percent.96

As a defense industry, aircraft manufacturers have
been authorized to depreciate their facilities on an accel-
erated basis. During World War II, only around 10 percent
of the ailrcraft facilities expansion was privately financed.
0f this amount about 85 percent was certificated by the
Government for accelerated amortization. This was done
under the authority of a 1941 amendment to the Second
Revenue Act of 1940 which ailowed contractors certification

FBBnraibot Clarifies Dispersal Policy," Aviation
Week, 62 (May 9, 1955), 13-14. I

94Lee, Aviation Facts and Figures 1958, p. 71.

51pi4., p. 73. B rpiq.
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to amortize facilities considered necessary to the war ef-
fort over a 60 month period or duration of the emergency
whichever was less. ! During the Korean War, Section 124A
of the Internal Revenue Code, which provided for accelerated
amortization, was included in the Revenue Act of 1950. Dur-
ing World War II these "Certificates of Necessity, ™ as they
are called, covered 100 percent of facility costs. Under
the later provisions, however, depreciation could not be
"ballooned" over a shorter period if the emergency was less
than five years, and certificates which were awarded averaged
around only 65 percent of facilities cost.98 More than
$1,000,000,000 of privately financed expansion was proposed
over a three year period from the start of the Korean War
under the stimulus of the accelerated write-offs.?d Certifi-
cates of Necessity have been the means by which the Govern-
ment has sought to get the industry to undertake facility
expansion rather than have the Govermment do it as it had
during World war II.loo Certificates of Necessity authorize
contractors to recover the full amount covered by the cer-
tificates by adding one-fifth of the amount to the price of
the products during each of the five years of accelerated

9TR. Modley, "Tax Hazards of Plant Expansion,” Avia-
tion Week, 54 (June 25, 1951), 4o.

98H. W. Strangman, "Aircraft Industry in a Cold War
Economy, " Commercial and Financial Chronicle, 175 (May 15,
1952), 2017,

99nax Benefits Spur Plant Expansion,” Aviation Week,
59 (November 2, 1953), 21.

10Cyodley, "ax Hazards of Plant Expansion,” loc. cit.
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a.mortization.lol
The rapid technological change and the new materials
and new designs in the aircraft industry have caused equip-
ment in the industry to become obsolete in less than the
average 12 year period over which it was to be depreciated
during much of the post war period.lo2 Regulations of
March 21, 1958, however, allow for "true depreciation" in
negotiated contract pricing. According to the Air Force
Procurement Instruction:
For the purpose of cost computations in negotiated
contract pricing, true depreciation, which includes
any extraordinary obsclescence reasonably assignable
to the emergency period, is allowable. Any accelerated
amortization of depreciation which 18 in excess of
true depreciation, regardless of whether such excess

i1s included in tax amortization certificates, is not
allowable as an element of cost in negotiated contract

pricing.10
Until 1957 the Department of Defense had been allow-
ing local taxes of eirecraft manufacturers as allowable costs

104 Several California counties, for example,

on contracts.
héve increased thelr tax-take by applying the 6 percent per-
sonal property tax to the industry's inventory. That inven-
tory for which Government progress payments had not been

recelved was considered company's property and was therefore

0lni4., p. 5. 10

103U.S. Alr Force, Alr Force Procurement Instruc-
tion, Part 9, Sect. 3-909, Tevise . ashing-
ton: Govermment Printing office, 1957), p. 399.69.

IOAR. Sweeny, "Local Taxes on Aireraft Industry
Hinge on Beneficial Interest Ruling," Aviation Week, 67

(July 15, 1957), 30. g

2Hurley, loc. cit.
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‘caxable.lo5 The Defense Department no longer allows such
taxes as reimbursable as a result of the decision by the
Superior Court of Los Angeles County that the tax is 1llegal.
Pending an appeal to the State Supreme Court, however, manu-
facturers must continue to pay this tax with no reimburse-
ment on govermment contracts.106

Renegotiation.-~-There have been various measures

adopted by the Government for recapturing profits of aircraft
manufacturers since the Vinson-Trammel Act of 1934. Iegis-
lation of 1939, the Renegotiation Act of 1942, and the Re-
negotliation Act of 194/ have been discussed above. These
acts have been the antecedents of two similar legislative
acts of the cold war. The first of these was the Renegotia-
tion Act of 1948.107 The 1944 act had applied to contracts
in excess of $100,000 and subcontracts of more than $25,000.
With the lower volume of peacetime purchases, the 1948 act
was passed which stated that all contracts and subcontracts
in excess of $1,000 were subject to renegotiation. Contracts
subject to this act did not come under the profit limitation
provisions of previous acts such as the Vinson-Trammell Act.loe

During the Korean War there was need for a revision of

105"A1rcraft Firms Fight New Califormia Tax," Avia-
tion Week, 59 (November 30, 1953), 18.

lOssweeny, loc. cit.

10Ty, 5. statutes at Iarge, Vol. 62, Part 1 (1948),
pp. 258-61.

108y 5. Code, Mtle 34, 1952 ed., p. 5109.
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renegotiatvion legislation. Subsequently the Renegotiation
Act of 1951 was passed on March 23 of that year.log Con-
tracts subjJect to this act were also exempted from the
profit limitations of previously applicable legislation. 'O
It raised the limits on contracts which would become subject
to renegotiation to a minimm of $250,000 received during a
fiscal year. Excess profits less than $250,000 could not

a.111  another feature of the 1951 act was the

be reduce
creation of the Renegotiation Board which took over the
functlons once exercised by the War Contracts Price Adjust-
ment Board. The Renegotiation Board is responsible for
making decisions on whether excess profits have been earned
and are to be recaptured by the Goverrment. Since the pas-
sage of the Renegotiation Act of 1551, which was to expire
December 31, 1953, it has been periodically renewed and

was still in effect in 1958.

The several renegotiation acts since 1942 vary with
reference to whom they apply and as to their administration
but the basic purpose behind their enactment has not changed.
This has been stated by Mr. Carl Vinson, Congressman from
Georgla:

The sole obJective as well as the net result of

a2 renegotiation proceeding is to make certain that the
Government has pald no more to a contractor, directly

1095.s. Code, Title 50, 1952 ed., pp. T61T-28.
110n,54., p. 7617. 4., p. 7623.

———— —————
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or indirectly, than he should in good conscience be
entitled to receive in the circumstances--in a word,
that from the efforts of the Govermment to maintain
the common defense for the common good, he has not
accumulated more than a2 fair return or overall price
for what he has done. The purpose is not to take
money away from the contractor, but rather to see that
not too much money has been taken from the Govermment
under unusual conditions lacking the controls normal;ié
exerted upon prices by the pressures of competition.l

The main argument for retaining renegotiation legislation is

that defense equipment has become so complex and techno-
logical change 1s so rapid, that the past production experi-
ence is not sufficient upon which to base prices including
a reasonable profit. In order to avoid the possibilities

of exorbitant profits, the Govermment wants the prerogative
of being able to renegotiate the contract after the busi-
ness has been fully transacted to assure this outcome.

There 1s no explicit formula followed by the Re-
negotlation Board in determining how much if any of a com-
pany's earnings are to be recaptured. A Renegotiation Board
press release of February 14, 1956, stated that renegotiation
was determined "by an overall evaluation of all statutory
factors."113 Such factors include a company's risk, effi-
ciency, net worth, inventiveness, complexity of the business,
volume of production, and several others.ll® In the fina1
analysis, it is strictly a matter of discretion on the part

112U.s. Congress, Aircraft Production Costs and
Profits, pp. 2905-2906,

l13U.S. Congress, Report of Aircraft Production
Costs and Profits, p. 3116.

145 5. Code, Title 50, 1952 ed., p. T618.
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of the board.

Since 1951 alrplane manufacturers have perhaps volced
more opposition to renegotiation than to any other govern-
ment policy. They note that their profits as a percent of
sales are low compared to otﬁéf industries even before re-
negotiation proceedings. Further, renegotiation is said to
destroy incentive. For example, from 1952 to 1954 Boeing,
Grumnan, Lockheed, and North American made a combined
$54,846,892 in incentive earnings.115 But after Renegotia-
tion Board proceedings, the Govermment took back from these
companies $64,000,000 of what were determined to be excess
profits for the period.116 The industry charges that such
actions work contrary to the incentive to bring about sav-
ings when the board reclaims a portion of the savings--and
sometimes more--that was given in reward for efficiency.

In place of renegotiation some members of the industry have
proposed that the Government grant contractors a basic
profit on work accomplished plus a reward for efficient
performance. 17

The Hebert Committee found that the basis for re-
negotiation was so vague that producers had no way of knowing

how to conduct their business so as to avoid statubory

115Incentive earnings are rewards for having pro-
duced below anticipated costs.

116upenegotiation Act Hit," American Aviation, 22

17 m14., p. 21.
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118 Another criticism was that board actions

renegotiation.
were undertaken several years after contract results were
known. Knowing that they were subject to renegotiation,
contractors were hesitant to commit capital to investment
which might later be demanded as excess prorits.llg

1185 5. Congress, Report of Adrcraft Production
Costs and Profits, p. 3116,

119m14., p. 3117.




CHAPTER VI
SUMMARY AND CONCLUSIONS

The inventlon of the airplane in 1903 and the growth
of the aircraft industry which followel were preceded by
centuries of experimentation in aircraft development. Re-
sults of the numerous experiments in gliders and engines
provided some helpful information to Wilbur and Orville
Wright. However, most of the scientific data necessary
before sustained human flight could become a reality was
gathered by the Wrights from their own expériments.

Industrial development in aircraft manufacturing was
slow untll World War I when aircraft were mass produced as
weapons of war., After the war was over there was little
demand for aircraft until around 1527 when Charles Lindbergh
made his trans-Atlantic flight and others set air speed and
endurance records. But the level of output and employment
in the industry again declined sharply after 1929 as flying
popularity died down and the depression got underway. By
1935 production was stimulated by the increased foreign de-
mand due to international tensions abroad. Finally, the
preparation for and the involvement in World War II brought
on increased production of aircraft to such an extent that
it beca@e the largest industry in the United States in terms

of employment and value of production. The increased demand
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for utility aircraft and commercial transport aircraft did
not offset significantly the drastic reduction in military
demand for the products of the industry following the war.
With the threat of the "Cold War," annual expenditures for
éircraft increased from 1948 through 1953 when the three
year Korean War was ended. Since 1954 annual expenditures
for the products of the industry have increased as the "Cold
War" has continued. Historically, the value of military
aircraft production has been much in excess of production
for the civil market. Except for the "ILindbergh Boom,"
the only periods of general prosperity and growth in the
industry have followed the threat of war or have been dur-
ing wars.

Technological change and new product development
has been ever present in the 40 year history of the indus-
try. Manned combat aircraft, which have accounted for by
far the largest portion of aircraft sales in the past, are
presently being superseded by pllotless missiles. Although
the aircraft firms are prime contractors on most missile
projects, entry by electronics firms into the production of
missiles is taking place.

The present market for the products of the industry
is divided into two main sectors--the military market and
the civil market. The civil market sector is further sub-
divided into the market for commercial transport aircraft
and utility aircraft. With respect to the relative impor-

tance of each market sector in 1956, military aircraft sales
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accounted for approximately 85 per cent of total aircraft
sales., The civil market accounted for the remaining 15 per
cent of total aircraft sales of which commercial transport
aircraft sales constituted slightly more than 13 per cent
and utility aircraft sales slightly less than two per cent.

The buyer's side of the military market is monop-
sonistic in structure in that the Government is the only
purchaser of these products of the industry. In the com-
merclal transport market, the buyers' side of the market is
cligopsonistic in that important buyers of the products of
the industry are few in number., Seventy-six per cent of
aircraft in scheduled operation in the United States in
1956 were operated by 12 of 40 scheduled air transport com-
panies. This 1s not to overlook the point that exports of
commercial transport aircraft represented 34 per cent of the
value of output of this type aircraft in the period 1952 to
1956. The buyers! side of the utility aircraft market is
"competitive" in structure because buyers number in the
thousands. The lack of concentration permits no special
bargaining power for the individual buyer in the purchase
of alrcraft.

There 1is considerable concentration on the sellers'
side of the aircraft market. In 1956 the top five military
producers accounted for approximately 75 per cent of airfreme
sales. For several years prior to 1958 there were only
three domestic producers of aircraft in the commercial

transport category. Pour producers of utility aircraft
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accounted for approximately 97 per cent of the output value
in 1957. 1In terms of output value, there exists consider-
able concentration among a small number of producers for
the airframe industry as a whole. In the late 1920's the
industry had at least as many as 296 producers of aircraft.
The existence of a small number of large producers today has
been largely a consequence of the Gpvernment's decision tb
spread its order over a few airframe producers. Survival

of producers has been largely dependent on receliving gov-
ernment contracts.

Concentration of orders among few producers has
determined the technology of large scale production on an
assembly line basis which in turn has resulted in economies
of scale. As large scale production techniques have been
employed and as aircraft have become increasingly complex,
the composition of the labor fofce in the industry has been
changing to larger proportions of unskilled and highly
technical workers.

The character of the competition in airframe pro-
duction which has resulted in the three market sectors has
been the consequence of the structure of the market in each
of the cases. 1In the monopsonistic-oligopolistic military
market, producers compete actively in product design, pro-
posed product price, and proposed delivery dates. This is
because these are factors which are most important in deter-
mining who among the competitors will receive the government

contracts. Emphasis on product superiority, low cost output,
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and early delivery has in consequence caused competitive
firms to plow back as much as 65 per cent of profits in
recent years into research and development projects and
brought on active competition in the factor market for
highly qualified scientific and engineering personnel. The
superior bargalining position of the monopsonist has enabled
it to determine the nature of the product it wants produced,
select the firm or firms it wants to produce it, determine
the contract terms, set the price of the product it will
pay, and finally, re-set the product price at a later date
if 1t thinks a firm has made excessive profits. Because
the policy of the services is to pay pfices which cover
profits as a per cent of production costs, the most profit-
able point of operation for the military producer is where
total costs are the largest. The point of operation is
determined, however, by the Government.

Under conditions of bilateral oligopoly in the
commercial transport market, producers also compete actively
in terms of product design, and delivery dates. Price com-
petition 1is not so apparent because competitors' products
are usually significantly.differentiated. Based on antici-
pated production costs and the estimated extent of the market,
producers administer prices on a full-cost plus profits
basis designed to yleld profits on the model produced beyond
the break-even poilnt of operation. The power of the oligo-
polistic sellers over the larger number of buyers is demon-

strated by their ability to administer fixed base prices,
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demand favorable contract terms, and get well above average
profits. Oligopsonistic buyers exercise their bargaining
power by making sellers responsive to thelr wishes in basic
product design and differentiation to suit individual needs.
The oligopolists appear to have the stronger position in the
bargaining relationship. Prices perhaps have not been
higher because of fear of entry.

The buyers'! side of the utility aircraft market is
one in which buyers number in the thousands and exert no
concerted bargaining power over the oligopolistic producers.
Because there are a large number of tastes to which pro-
ducers must appeal, a wide variety of products have been
produced. Close substitutes in competition existed in
less than half of the cases of the 15 different aircraft
models produced by the four leading producers in 1958.

Firms engage actively in demand creation by denoting economy
of business aircraft ownership and travel relative to travel
by common carrier. C(ligopolistic power over buyers has
resulted in high product prices in relation to production
costs with consequent very high rates of profit on invest-
ment for the successful firms which have attained a propor-
tionately large volume of sales.

Capital requirements, economies of large scale,
technological factors, and inexperience all present serious
barriers to new producer entry in the military market. 1In
military production, design competition precedes the award
of production contracts. Entry in design competition is
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only on government invitation. Government invitation is
on the basis of demonstrated ability to produce or past
experience. Inexperience, therefore, is perhaps the most
restricting barrier to entry in the military market.

These same barriers to entry which exist in the
military market also are restrictive to new entry in com-
mercial transport aircraft production. Inexperience again
appears to be the most limiting barrier. The only producers
of commercizl transporis are those which have had extensive
experience in the production of military aircraft.

Obstacles to entry in utility ailrcraft production
are less imposing. The relatively uncomplicated nature of
the product makes technological factors and inexperience
less restricting. Capital requirements for initial entry
are not excessive as is evidenced by a number of very small
producers.

Profits as a per cent of sales after taxes on mili-
tary production have been low relative to other industries.
This 18 largely attributable to the superior bargaining
position of the Govermment in its ability to set prices.
Profits as a per cent of net worth after taxes, however,
have been very high. This 1s attributable to the Govern-
ment's ownership of approximately two-thirds of the value
of facilities in the industry. Profits as a per cent of
sales after taxes in commercial transport production is
approximately three times as large as in military production.
In the absence of data felating to industry investment
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'connected specifically with commercial transport production,
return on net worth may be higher or lower than in military
production. In utility aircraft production profit as a per
cent of sales after taxes ranged between 3.3 per cent for
Beech to as high as 10.2 per cent for Piper in 1957. That
same year combined profits as a per cent of net worth of
the top 12 military and commercial transport producers were
approximately 17 per cent of net worth. Profits on this
basis among the top three utility producers ranged between
15 per cent and 36 per cent resulting in part from the
superior market power of the utility producers over buyers.
Instead of low profits being a retarding influence
on the investment and growth of the industry, as is the
general contention of leaders of the industry, if anything
high profits have been a stimulating influence. Because
profits represent returns to investment which are received
by investors, the viewing of profits as a per cent of sales
by leaders of the industry is unrealistic in perspective.
The Government has not followed a policy of direct
assistance to the civil aircraft manufacturing industry.
Indirectly this branch of the industry has been assisted
by the provision of navigation aids, airway facilities,
alrport subsidies, subsidization of air transport companies,
and the administration of various controls designed to
facilltate safety and efficiency of operation in air trans-
port. The civil aircraft industry, especially the commer-

cial transport manufacturers, have benefited much from
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government financed military aircraft research, development,
and production.

With the exceptions of the two five-year procure-
ment programs in the 1920's and 1930's, the Government has
followed no policy designed to give the industry stability
over time. Rather, procurement has fluctuated in response
to increases and decreases in international tension.

Largely as a consequence of the Government's will-
ingness to finance the construction of production facilities
during World War II, the Government owned two-thirds of the
value of facilitles in 1958. Post-war policy has been to
refrain from government investment in aircraft production
facllities where possible, and to encourage private invest-
ment by granting privileges of accelerated depreciation.

On contracts the services have attempted to allow
profits before taxes of seven to ten per cent of costs. In
1934 the passage of the Vinson-Trammell Act made provisions
for profit limitation on government contracts. Since then,
notably legislation of 1939, 1942, 1944, 1948, and 1951
have made provisions for renegotiation of contracts on which
excess profits were made.

Should the Government decide that there is a need
for more private investment in the military aircraft indis-
try than is forthcoming, perhaps an easy way to bring this
about would be to allow for more profits on contracts. Com-
petition between firms in the industry places heavy emphasis
on technological superiority in product design. Firms with
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the technologically superior product realize increased sales
and increased profits. To achieve technological superiority
necessitates much investment in research and development.
Already the industry reinvests profits at a higher rate
than any other industry, and if increased profits were
allowed there 1s reason to believe that much of the in-
creased profits would be reinvested by firms in order to.
maintain or achieve a more favorable competitive position
in the industry.
The military aircraft industry can be considered

as a sort of "natural oligopoly." 1In other words, evidence
has been presented to indicate that decided economies of
large scale are realized in cases where orders for aircraft
are sufficiently concentrated among few rirms. The result
of spreading aircraft orders over a large number of firms
would mean increased costs to the Government. As Professor
Bain observes:

« o« . 88 to the sorts of entry barriers which may be

legitimately attacked, it was observed that those

resting on real economies of large scale plant and

firm (whatever their importance) should not and prob-

ably could not be removed, because of the adverse

effects on efficiency of such removal.
Furthermore, the Government should actively seek to main-
tain enough producers in the industry capable of large scale
production to insure a competitive environment conducive to
efficient production and technological innovation. The

Government as a monopsonist has the market power to insure

lBain, Barriers to New Competition, p. 207.
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that the public interests are best served by maintaining
this type of market structure in the industry.
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